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ABSTRACT 


The  goals  of  this  study  were  to  investigate  the  effects 
>f  anxiety  and  intelligence  upon  proficiency  in  concept  forma- 
ion,  On  the  basis  of  an  extension  of  opence*  s theory  of  anxiety 
and  performance  to  incorporate  intelligence  as  a variable,  it  was 
redicted  that  anxiety  and  intelligence  would  have  interactive 
effects  on  proficiency  in  concept  formation.  This  expectation 
■/as  based  on  the  assumptions  that  the  effects  of  anxiety  on  pro- 
iciency  would  interact  with  those  of  task  difficulty,  and  that 
task  difficulty  was  a function  of  the  intelligence  of  the  sub- 
ject as  well  as  the  intrinsic  complexity  of  a task.  Specifically, 
Lt  was  expected  that  if  tasx  complexity  was  held  constant,  higher 
.evels  of  anxiety  would  facilitate  concept  formation  for  high 
Intelligence  subjects  and  impair  concept  formation  for  low  in- 
telligence subjects. 

The  subjects  were  56  male  students  enrolled  in  intro- 
ductory psychology  who  scored  in  the  extreme  quar tiles  on  the 
Taylor  Manifest  Anxiety  Scale.  The  high  and  low  anxiety  groups 
were  each  divided  into  high  and  low  intelligence  groups  by 
splitting  them  at  the  median  intelligence  score  for  the  total 
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group.  This  procedure  yielded  four  experimental  groups  designated 
HiA-HllQ,  Lo  .-’Hil^  , EiA-LclQ,  and  LoA-LolQ.  All  subjects  were 
given  two  concept  formation  tasks,  derived  from  those  developed 
by  Bruner,  and  required  to  deduce  the  attributes  which  constituted 
the  concept  from  information  provided  as  follows:  the  attributes 

included  in  the  concept  were  dedueible  primarily  by  comparing 
negative  instances  of  the  concept  to  an  initial  positive  instance, 
irfiereas  the  attributes  not  included  in  the  concept  were  dedueible 
by  comparing  positive  instances  to  the  initial  positive  instance. 
The  necessary  information  was  provided  within  the  first  nine 
instances;  four  additional  redundant  instances  were  given. 

After  the  subjects  had  examined  each  instance,  they  were 
required  to  report  their  conclusions  about  the  concept  by  record- 
ing either  1)  that  they  knew  the  attribute  was  included  in  the 
concept  (1),  or  2)  that  they  knew  the  attribute  was  not  included 
(A),  or  3)  that  they  did  not  know  whether  the  attribute  was  or 
was  not  included  (?).  The  subjects’  reports  were  scored  correct 
or  erroneous  by  comparing  them  to  the  report  that  could  be  correct- 
ly deduced  from  the  information  given  by  the  instances  presented. 

The  results  for  correct  r snorts  of  knowledge  of  attri- 

■■ 

bute  inclusion  showed  that,  as  predicted,  anxiety  facilitated  the 
concept  formation  proficiency  of  high  intelligence  subjects,  and 
interfered  with  the  concept  formation  proficiency  of  low  intelli- 
gence subjects.  This  finding  was  explicated  by  examining  the 
subjects*  erroneous  reports,  erroneous  reports  were  divided  into 
six  error  types  depending  upon  the  report  made  by  the  subject  as 
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compared  to  the  report  that  co  Id  be  correctly  deduced.  Inter- 
active effects  of  anxiety  and  intelligence  were  found  only  for 
those  types  of  erroneous  reports  in  which  the  information  given 
established  that  an  attribute  either  was  (I)  or  was  not  (H) 
included  in  the  concert  but  the  subject  made  the  wrong  one  of 
these  two  reports.  The  fact  that  this  effect  was  found  for  only 
this  kind  of  error  was  interpreted  to  be  consistent  with  the  ex- 
tended theory  of  anxiety  and  performance. 

Additional  findings  showed  that  high  intelligence  sub- 
jects and  low  intelligence  subjects  tended  to  make  different  types 
of  errors  in  concept  formation.  For  the  first  task  only,  high 
intelligence  subjects  made  more  erroneous  reports  than  did  low 
intelligence  subjects  of  the  type  in  which  they  reported  that  they 
did  not  know  about  the  inclusion  of  an  attribute  in  the  concept 
(?),  when  they  could  have  deduced  that  it  was  included  (I).  Low 
intelligence  subjects  made  many  more  errors  than  high  intelli- 
gence subjects  of  the  type  in  which  they  reported  that  an  attri- 
bute was  included  in  the  concept  (I),  when  the  information  had 
not  established  whether  or  not  it  was  included  (?). 
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THE  EFFECT...  01  AKXIET'X  AED  INTELLIGENCE 


01  CONCEPT  FQBKATIOK 


INTRODUCTION 


The  goals  of  the  present  study  were  to  investigate  the 
effects  of  anxiety  and  intelligence  upon  proficiency  in  concept 
formation.  The  effect  of  anxiety  upon  concept  formation  was 
examined  within  the  framework  of  a theory  of  anxiety  as  a moti- 
vating factor  affecting  performance  (Spenee,  1958),  This  theory 
was  extended  in  the  present  investigation  to  encompass  intelli- 
gence as  a systematic  variable.  On  the  basis  of  the  extended 
theory  it  was  expected  that  anxiety  and  intelligence  would  have 
interactive  effects  on  concept  formation.  Variations  in  intelli- 
gence were  also  expected  to  influence  concept  formation  since 
the  capacity  for  thinking  and  reasoning  employed  in  concept  forma- 
tion is  usually  assumed  to  be  an  essential  component  of  intelli- 
gence (Thur stone  and  T hurst one,  19^1;  Jechsler,  1958),  After 
developing  a brief  theoretical  description  of  concept  formation, 
relevant  findings  concerning  the  effects  of  anxiety  and  intelli- 
gence upon  concept  formation  will  be  reviewed, 

(1) 
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Concept  /.pjmtlim 

Concept  formation^  has  been  characterized  as  a communi- 
cation process  (Bruner,  Goodnow,  and  Austin,  19569  p*  233;  Hov- 
land,  1952)  which  begins  with  information  which  is  given  to  the 
subject  who  is  going  to  form  the  concept.  The  subject  uses 
thought  processes  to  translate  this  information  into  conclusions 
about  the  concept.  This  characterisation  of  concept  formation 

was  amplified  to  produce  a brief  theoretical  model  which  was 

2 

suitable  for  the  present  experiment,  within  this  model,  a con- 
cept consists  of  a group  of  attributes;  for  example,  attributes 
such  as  having  wheels  and  having  a motor  make  up  the  concept  of  a 
car.  The  attributes  which  are  used  in  most  concept  formation 
studies  are  dimensional,  i,e,,  each  attribute  is  actually  a class 
of  sub-attributes  which  are  called  values.  For  example,  the  di- 
mensional attribute  "color"  has  the  values  "red , n "blue,"  "green," 
etc,  k concept  consisting  of  dimensional  attributes  usually 
contains  one  value  for  each  of  several  attributes,  e,g,,  the  con- 
cept of  a wall  might  consist  of  the  value  "solid"  from  the  attri- 
bute of  density  and  the  value  "flat"  from  the  attribute  of  sur- 
face plane.  In  a concept  formation  experiment  the  subject’s  task 
is  to  discover  those  attributes  and  their  values  which  constitute 


1,  Concept  formation  is  also  referred  to  as  concept  attain- 
ment (Bruner  eh  , 1956)  and  concept  learning  (Hovland,  1952). 

2,  The  description  of  concept  formation  in  this  experiment, 
although  reasonably  general,  is  best  suited  to  conjunctive  con- 
cepts (Bruner,  Goodnow,  and  Austin,  1956,  pp.  41-^3 Hunt  and 
Hovland,  I960);  some  modifications  would  be  necessary  in  order  to 
handle  disjunctive  or  relational  concepts.  The  present  study  used 
only  conjunctive  concepts,  as  defined  in  Chapter  III. 


■ 


. 

. 


* l"na 


- ... 


. 


. 


3 


| the  concept  being  formed. 

In  most  concept  formation  experiments,  the  subject  is 
given  information  which  he  can  use  to  discover  the  attributes 
and  values  Included  In  the  concept.  This  information  is  conveyed 
primarily  by  means  of  objects  presented  to  the  subject.  These 
objects  possess  both  attributes  and  values,  e.g.,  an  object  such 
jas  a car  may  possess  the  value  ‘’red”  of  the  attribute  ueolcr.” 

If  an  object  possesses  all  of  the  attributes  and  their  values 
which  are  in  the  concept,  the  object  is  called,  a positive  instance. 
If  an  object  doss  not  possess  all  of  the  attributes  and  values  in 
the  concept,  it  is  called  a negative  instance,  Since  all  objects 
used  in  concept  formation  experiments  are  either  positive  or  nega- 
tive instances,  objects  will  be  referred  to  hereafter  as  instances. 

Two  kinds  of  information  are  conveyed  to  subjects  through 
the  presentation  of  successive  positive  and  negative  instances. 
These  are  exemplified  in  the  diagram  below.  The  first  kind  of 


3.  A negative  instance  may  possess  some  of  the  attributes  and 
lvalues  in  the  concept.  Also,  regardless  of  whether  the  instance  is 
positive  or  negative,  it  may  possess  attributes  and  values  which 
are  not  in  the  concept,  e.g.,  an  object  which  is  or  is  not  an  ex- 
ample of  the  concept'  ’’car'’  may  possess  the  value  ured”  of  the  attri- 
bute ’*  color.  ” 
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information  (Information  I)  tells  whether  an  instance  is  a posi- 
tive or  negative  instance  of  a concept,  and  is  symbolized  by  the 
right  side  of  the  triangle  in  the  diagram.  Thus,  Information  I 

specifies  the  relation  between  an  instance  and  a concept.  In 

I 

the  present  experiment,  this  information  was  given  by  the  expert- 
if 

Eienter.  The  second  kind  of  information  (Information  Ii)  speci- 
fies the  attributes  and  their  values  which  are  present  in  a 
given  instance,  as  symbolized  by  the  base  of  the  triangle.  When 
each  instance  contains  only  one  value  of  every  attribute  which  is 
used,  as  will  be  the  case  in  the  present  experiment,  Information 
II  specifies  the  particular  value  of  each  attribute  which  is  con- 
tained in  the  given  instance. 

A subject  translates  information  into  conclusions  which 
specify  whether  or  rot  certain  attributes  and  their  values  are 
part  of  a concept.  These  conclusions  specify  the  relation  of 
attributes  and  their  values  to  a concept,  as  symbolized  by  the 
left  side  of  the  triangular  diagram.  To  illustrate  the  notions 
developed  in  this  brief  theoretical  description  of  concept  forma- 
tion, two  hypothetical  examples  of  ways  in  which  subjects  might 
use  information  to  draw  conclusions  about  a concept  will  be  con- 
sidered. 

Example  Suppose  a subject  is  shown  an  object  which 

— — — — — 

Bruner  (1956,  pp.  17-21)  has  called  this  kind  of  informa- 
tion "validation."  Grant  (Grant  and  Berg,  19^8;  Gormezano  and 
Grant,  1958)  have  referred  to  is  as  "reinforcement . " These  terms 
were  developed  for  experiments  In  which  a subject  is  asked  to 
hypothesize  whether  an  instance  is  an  example  of  the  concept  or 
not,  and  then  is  told  whether  he  is  correct  or  not.  Eo  tell  a 
subject  whether  he  is  correct  or  not  is  to  validate  or  invalidate 
his  hypothesis  according  to  Bruner.  To  do  this  is  to  reward  or 
punish  (reinforce)  the  response  used  to  express  the  hypothesis 
according  to  Grant. 
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he  is  told  is  a positive  instance  of  a concept  (Information  I). 
From  this  instance  the  subject  can  obtain  information  about  the 
value  of  each  attribute  which  appears  in  the  instance  (Information 
ID*  He  can  combine  both  kinds  of  information  with  a suitable 
cognitive  principle,  i.e*,  a rule  which  he  believes  to  specify 
a conclusion  which  can  be  correctly  deduced  from  the  information 
which  has  been  given.  In  this  example,  a suitable  cognitive 
principle  would  be;  the  value  of  an  attribute  appearing  in  a 
positive  instance  must  be  a part  of  the  concept  provided  the  con- 
cept contains  this  attribute*  From  the  information  and  the  cog- 
nitive principle  the  subject  can  draw  the  conclusion  that,  if  a 
particular  attribute  is  a part  of  the  concept,  its  value  in  the 
concept  must  be  the  value  shown  in  the  given  positive  instance* 
Hxamrle  gi  Suppose  a subject  is  shown  two  positive  in- 
stances (Information  I)  in  which  the  value  cf  one  attribute  is 
different  in  the  second  instance  from  its  value  in  the  first 
instance  (Information  II),  To  this  information  he  can  add  the 
cognitive  principle:  if  an  attribute  has  different  values  in 

positive  instances,  that  attribute  is  not  part  of  the  concept. 

He  can  then  draw  the  deductively  necessary  conclusion  that  the 
attribute  in  question  is  not  contained  in  the  concept. 


Experpientai  btudip.^  o£  Conc.g^t  A..p^mfe?,aP 

Studies  of  concept  formation  may  be  examined  with  respect 
to  the  independent  and  dependent  variables  with  which  they  are 
concerned.  The  dependent  variables  used  in  previous  invest iga- 
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tions  are  discussed  in  the  next  chapter,  where  the  dependent 
variables  used  in  the  present  study  are  presented*  The  indepen- 
dent variables  used  in  concept  formation  studies  may  be  classi- 
fied into  three  groups:  1)  individual  difference  variables, 

2)  information  variables,  and  3)  process  variables. 

Process  variables  are  concerned  with  the  thought  process- 
es which  mediate  the  translation  of  information  into  conclusions 
about  the  attributes  in  a concept,  as  illustrated  by  the  cogni- 
tive principles  in  the  hypothetical  examples  of  the  previous 
section.  Process  variables  have  received  rather  limited  atten- 
tion in  experimental  studies.  There  are  two  possible  reasons 
for  this  fact,  both  stemming  from  the  experiential  character  of 
thought  processes.  First,  there  are  numerous  technical  diffi- 
culties in  the  manipulation  and  assessment  of  experiential  vari- 
ables. Second,  as  Zener  (1962)  has  pointed  out,  psychologists 
of  behavioristic  persuasion  have  preferred  to  exclude  experience 
from  psychological  investigations.  Although  Bruner,  Goodnow,  and 
Austin  (1956)  have  made  a fruitful  start  towards  the  study  of 
process  variables,  by  isolating  " strategic sn  which  are  employed 
by  subjects  in  concept  formation,  there  are  very  feT  well  con- 
firmed findings. 

Most  experimental  studies  of  concept  formation  have  focus- 
ed  upon  the  effects  of  information  variables  (Archer,  bourne,  and 
Brown,  1955;  Grant  and  Curran,  1952;  Kurtz  and  Hovland,  1956; 

Seed,  1946).  This  class  of  variables  includes  the  two  kinds  of 
information  described  in  the  previous  section,  and  other  informa- 
tion such  as  the  instructions  for  the  task.  Information  variables 
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may  "be  understood  generally  to  contain  what  are  commonly  referred 
to  as  stimulus  variables,  which  include  the  characteristics  of 
the  concept  forma  ion  task  and  the  environmental  conditions  under 
which  the  subject  is  working. 

Individual  difference  variables  such  as  anxiety  and  in- 
telligence, which  refer  to  characteristics  of  the  subject  who  is 
forming  a concept,  have  also  received  some  attention  in  concept 
formation  research.  However,  in  most  studies  the  focus  of  in- 
terest has  been  on  the  individual  difference  variable  itself 
rather  than  on  concept  formation,  i.e.,  concept  formation  tasks 
have  been  employed  for  the  sake  of  what  they  might  reveal  about 
the  individual  differences  in  question.  Studies  of  this  sort 
have  not  contributed  a great  deal  to  the  understanding  of  con- 
cept formation  because  of  two  major  deficiencies.  First,  the 
individual  difference  variables  selected  for  study  were  usually 
not  simple  psychological  dimensions.  Instead  they  were  often 
complex  categories  such  as  the  presence  or  absence  of  schizo- 
phrenia  or  of  brain  damage.  ' Second,  as  I ovland  (1952)  and  Berg 
(19^8)  have  pointed  out,  the  tasks  which  were  typically  employed 
were  complex  sorting  tests  for  which  the  infer  lation  presented 
to  the  subject  could  not  be  clearly  specified  and  the  subject’s 
conclusions  about  the  concept  could  not  be  objectively  assessed. 

Recently,  there  have  appeared  a number  of  studies  employ- 


5.  Recent  studies  include,  for  schizophrenias  Chap  .an, 
1956a;  Chapman,  1956b;  Yaeorzynski,  1950;  Rail,  1951;  and  Baslow, 
1950,  and  for  brain  damages  Jordan,  1957;  Oolphin  and  Cruick- 
shank,  1 51;  and  Bressler,  1956. 
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ing  individual  difference  variables  in  which  the  major  focus 
1 of  interest  was  concept  formation.  In  these  investigations 
anxiety  and  intelligence,  the  variables  with  which  the  present 
study  is  concerned,  have  been  the  most  extensively  studied. 

Intelligence  and  concert  format ion . k number  of  recent 
studies  have  shown  that  proficiency  in  concept  formation  improved 
as  a function  of  increasing  intelligence.  Hoffman  (191  ) demon- 
strated this  relationship  ever  a wide  range  of  intelligence  by 
employing  grou;,  s of  subjects  whose  mean  Ids  varied  between  68 
and  124.  Similar  relationships  were  shown  in  comparisons  of 
normals  and  retardates  (Griffith,  Spitz,  and  Lipman,  1959;  nor- 
stvedt,  Stacey,  and  Reynolds,  1954).  Within  narrower  ranges  of 
intelligence,  comparable  results  have  been  found  for  intelli- 
gence differences  restricted  both  to  the  mental  retardation  range 
(Stacey  and  Cantor,  1953;  Stacey  and  Portnoy,  195D ? and  to  the 
normal  intellectual  range  (Baggaley,  1955;  Osier  and  Fivel,  1961$ 
jOsler  ana  Irautman,  1961).  It  may  be  concluded  from  these  studies, 
first,  that  increasing  intelligence  leads  to  greater  proficiency 
in  concept  formation  throughout  the  intelligence  range  and,  sec- 
ond, that  differences  in  proficiency  may  be  observed  for  relative- 
ly small  variations  in  intelligence.  Chile  the  former  finding 
is  not  surprising,  the  latter  indicates  the  sensitivity  of  cog- 
nitive performance  to  intellectual  capacity  and  suggests  the  need 
for  the  inclusion  of  intelligence  as  a variable  in  studies  of 
cognitive  tasks,  even  when  the  population  of  subjects  studied 
appears  to  be  quite  homogeneous. 

:'r ' j 

Anxiety  end  concert  formation.  The  majority  of  studies 
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; of  anxiety  and  concept  formation  have  been  carried  out  within 
the  context  of  3 pence's  (1993)  theory  of  the  effects  of  emotionally 
based  drive  on  performance*  Spence  has  used  the  Taylor  (1953) 
j Manifest  Anxiety  Seale  (MAS)  to  measure  individual  differences  in 
| anxiety  or  emotional  rssponsivity.  motional  responsivity  has 
j been  assumed  to  be  % component  of  Hull's  ( 199,3)  nonspecific  or 
general  drive,  D,  which  combines  mml tipi festively  with  habit 

j 

strength  to  produce  excitatory  potential.  Sine©  strength  of 
response,  in  Hull's  system,  is  determined  by  excitatory  potential, 
as  drive  increases,  response  strength  should  increase.  Thus,  for 
a given  habit,  as  anxiety  increases,  response  strength  should 
increase*  Taylor  (1951)  first  showed,  such 'a  relationship  for  the 
Conditioned  eye -blink:*  This  finding  has  been  replicated  for  this 
task  by  Spence  and  Taylor  (1951),  Spence  and  Farber  (1953) ? and 
Far bar  and  Spence  (19 53 5.° 

Spence's  theory,  as  described  thus  far,  predicted  the 
j effects  of  individual  differences  in  anxiety  on  classical  condi- 
tioning tasks  which  required  subjects  to  learn  a single  isolated 
habit.  However,  studies  of  complex  learning  tasks  such  as  serial 
learning  and  maze  learning  have  shown  that  increased  anxiety 
leads  to  poorer  performance  (Taylor  and  Spence,  1952;  Farber  and 
J Spence,  1953;  Lucas,  1952).  The  interpretation  of  these  findings 
has  required  several  additional  theoretical  assumptions.  First, 
it  was  assumed  that  complex  tasks  elicit  more  habit  tendencies 

i 

6,  _ However,  King,  Kimble , Gorman,  and  King.  (1961)  have  failed 
| to  replicate  these  findings  in  two  experiments.  These  authors 
! suggest  that  anxiety  must  interact  with  other  variables  in  its 
| influence  on  performance,  a view  supported  by  he  present  study. 
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than  simple  tasks,  and  that , as  a consequence,  there  may  be  a 
greater  proportion  of  incorrect  habits  among  the  total  number 
called  forth.  Second,  it  was  assumed  that  as  anxiety  increases, 
the  reaction  potentials  of  the  incorrect  habits  will  be  increased, 
so  that,  v/hen  an  incorrect  habit  is  dominant  among  all  habit  ten- 
dencies, poorer  performance  will  result.  The  ore  detailed  theory 
resulting  from  these  supplementary  theoretical  notions  has  re- 
ceived direct  support  in  tv/o  experiments,  ,ontague  (1953)  varied 
the  complexity  of  serial  word  lists  to  be  learned  by  high  and  low 
anxiety  subjects  as  a means  of  varying  "the  relative  strength 
and  number  of  the  correct  response  tendencies  as  compared  with 
those  of  the  incorrect  tendencies'1  which  were  elicited.  On  the 
most  complex  list,  anxious  subjects  showed  poorer  performance 
than  non-anxious  subjects.  On  the  least  complex  list,  a second 
group  of  anxious  subjects  showed  better  performance  than  did  non- 
anxious  subjects.  Opielberger,  Goo&stein,  and  Dahlstrom  (1953) 
found  similar  results  for  the  recall  of  difficult  (complex) 
and  easy  (less  complex)  visual  designs.  oreover,  in  the  latter 
study,  the  same  anxious  subjects  who  showed  poorer  performance  on 
the  difficult  tasks,  compared  to  non-anxious  subjects,  also 
showed  better  performance  on  the  easy  tasks. 

Investigations  of  the  effects  of  anxiety  on  concept  forma- 
tion have  obtained  results  somewhat  like  those  for  studies  of 
anxiety  and  complex  learning.  However,  the  findings  of  these 
studies  have  not  been  entirely  consistent  and  clear-cut.  When 
anxiety  has  been  induced  by  threat,  subjects  have  shown  decre- 
ments in  concept  formation  proficiency  (Dowis  and  Diethelm,  1958; 
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Beier,  1951;  o blen , 1957)*  In  experiments  which  have  studied 
the  effects  of  anxiety  by  selecting  subjects  with  high  and  low 
scores  on  the  MAS,  the  results  have  been  more  difficult  to  inter- 
pret, In  only  one  study  (Seigman,  1956)  has  a general  decrement 
due  to  anxiety  been  found.  In  contradiction  to  this  finding, 

Lesley  (195.3)  obtained  a non- significant  improvement  in  concept 
formation  proficiency  due  to  anxiety.  In  those  studies  (Holbrook, 
S99t?  Homanow,  1958;  Lirnan  & Griffith,  I960)  in  which  task 

complexity  was  varied  significant  interactions  between  complexity 

7 

and  anxiety  were  obtained.  In  each  case,  anxiety  led  to  impaired 
performance  on  the  complex  task,  but  only  in  Holbrook* s study  did 
anxiety  lead  to  improved  performance  on  the  simple  task.  In  their 
interpretation  of  these  discrepant  results,  Lip-man  and  Griffith 
have  suggested  the  influence  of  individual  difference  in  intelli- 
gency  by  citing  unpublished  data  obtained  by  , eese  (Geese,  Lazarus , 
and  Keenan,  1953)*  In  two  separate  experiments  Deese  administered 

the  same  serial  verbal  learning  task  to  re  sons  of  high  intelii- 

8 

gence  and  then  to  persons  of  somewhat  lower  intelligence.  He 
found  that  increased  anxiety  produced  performance  increments  for 
the  more  intelligent  subjects  and  performance  decrements  for  the 

7.  Other  studies  have  found  interactions  of  anxiety  with 
variables  such  as  attribute  ty  .Ge,  1955^?  practice  (Gilliams 
and  Corder,  1957),  and  order  in  which  concepts  are  learned  (Ate, 

19 55  • These  studies  are  described  in  more  detail  later  in  this 
report  where  they  are  more  relevant. 

8.  Intelligence  was  assessed  by  the  socioeconomic  and  edu- 
cational status  of  the  two  populations  from  which  subjects  were 

drawn. 
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less  intelligent  subjects.  The  possible  role  which  intelligence 
may  play  in  modifying  the  influence  of  anxiety  up or.  concept  forma- 
tion will  be  discussed  in  the  next  section. 

Anxiety,  intelligence  and  concert  for nation.  Two  studies 
(Holbrook,  195^;  Williams  and  Corder,  1957)  have  employed  both 
intelligence  and  anxiety  as  independent  variables.  Besides  re- 
porting the  interaction  of  anxiety  and  task  complexity  described 
in  the  ; revious  section,  Holbrook  reported  that  his  measure  of 
intelligence,  the  American  Council  of  education  Psychological 
kxara  (ACE),  correlated  -.03  and  .01  respectively  with  his  two 
measures  of  concept  formation*  illiams  and  Corder  also  found 
no  relationship  between  intelligence,  as  measured  by  the  ACE,  and 
concept  formation.  The  failure  of  these  studies  to  show  that  pro- 
ficiency in  concept  formation  improves  with  increasing  intelli- 
gence appears  to  contradict  the  findings  of  a majority  of  the 
previously  cited  studies  that  have  employed  intelligence  as  a 
variable.  These  findings  may  be  accounted  for  if  Spence's  theory 
of  the  effects  of  anxiety  on  performance  is  extended  to  encompass 
individual  differences  in  general  intelligence. 

Spence  (195s ) states  that  the  effects  of  anxiety  depend 
upon  the  strength  and  number  of  incorrect  response  tendencies 
which  are  in  competition  with  the  correct  response  tendency. 

Since  the  hierarchies  of  response  tendencies  associated  with  most 
concept  formation  tasks  are  not  r adily  specifiable,  it  is  usually 
assumed  that  the  strength  and  number  of  incorrect  response  ten- 
dencies elicited  by  a task  is  an  increasing  function  of  the  com- 
plexity of  the  task.  However,  it  would  seem  reasonable  to  assume 
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also  that  the  number  of  incorrect  response  tendencies  called 

forth  in  a subject  bjr  a task  depends  upon  the  subject’s  ability 

to  cope  with  the  task.  A concept  formation  task  of  a certain 

9 

degree  cf  objectively  specifiable  complexity  when  presented  to 
a more  intelligent  subject  may  call  forth  only  the  correct 
conclusion  about  the  concept  whereas  when  the  same  task  is  pre- 
sented to  a less  intelligent  subject  it  may  call  forth  many  erron 
ecus  conclusions.  In  other  words,  the  relative  difficulty  of  the 
task  differs  for  the  two  subjects;  it  is  easy  for  the  brighter 
subject  and  hard  for  the  duller  subject.  Since  both  the  objec- 
tively specifiable  complexity  of  a task  and  the  intellectual  capa 
city  of  a subject  may  vary  independently,  task  difficulty  may  be 
defined  as  a joint  function  of  task  complexity  and  the  subject’s 
intelligence,  khen  the  subjects  in  an  experiment  are  unselected 
with  respect  to  intelligence,  individual  differences  in  Intelli- 
gency  may  be  present  which  would  produce  correlated  differences 
in  task  difficulty,  i.e.,  brighter  subjects  will  find  the  task 
to  be  less  difficult.  If  anxiety  is  varied  in  the  experiment, 
since  anxiety  has  been  shown  to  interact  with  task  difficulty, 
we  may  predict  that  intelligence  will  interact  with  anxiety. 

An  interactive  influence  of  anxiety  and  intelligence  may 
have  increased  the  variability  of  the  subject’s  performance  in 


9.  The  complexity  of  a task  xay  be  objectively  specified  by 
referring  to  its  structural  aspects  such  as  the  similarity  of 
words  in  a serial  list,  or  the  number  of  values  possible  for 
each  attribute  in  a concept  formation  task.  However,  the  point 
can  be  made  that  any  definition  of  com, lexity  is  relative  to  a 
particular  theory  of  complexity,  or  to  the  performance  of  some 
normative  population  on  the  task. 
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the  experiments  by  Holbroox  and  ..illiams  . Corder.  Since 
neither  study  employed  an  experimental  design  which  permitted  the 
analysis  of  an  anxiety  by  intelligence  interation,  variability 
due  tc  such  an  interation  may  have  obscured  the  expected  facul- 
tative effects  of  intelligence  upon  proficiency  in  concept  forma- 
tion. 


In  the  present  study,  the  influence  o'  anxiety  and  intelli 
genee  upon  concept  formation  was  investigated  within  the  frame- 
work of  the  extended  anxiety  theory  described  above,  and  by  means 
of  an  experimental  design  permitting  the  isolation  of  th-  inter- 
actions between  the  independent  variables. 


Statement  of  the  Problem 


The  goal  of  the  present  study  was  tc  explore  the  effects 
of  intelligence  and  anxiety  upon  proficiency  in  concept  formation. 
The  effects  of  anxiety  on  performance  were  expected  to  vary  as  a 
function  of  task  difficulty,  which  was  defined  in  turn  as  a func- 
tion of  the  intelligence  of  the  subject  and.  the  complexity  of  the 
task.  In  the  present  experiment  task  complexity  us  held  rela- 
tively constant  so  that  the  influence  of  anxiety  on  performance 
would  vary  only  as  a function  of  intelligence.  Thus,  is  was 
expected  that  anxiety  and  intelligence  wo  .Id  have  an  interactive 
effect  on  concept  formation  proficiency,  my  employing  tasks  of 
appropriate  complexity  an  attempt  was  made,  in  the  present  ex- 
periment, to  show  an  anxiety  by  intelligence  interaction  in  which 
anxiety  facilitated  the  concept  formation  of  the  more  intelligent 


a .:»>  > ei/jj 


3VWfi 


■ 


S ', 


■ ' ..  :•  ■ ; . $0  •;  > 


l:  - l % .ti  ‘1 


. . 


.■3  . i . : ■.  ; . 


h \ ; i , ; 


" : 


15 


subjects  and  interfered  with  the  concept  formation  of  the  less 

intelligent  subjects.  In  addition  to  the  interaction  of  anxiety 

and  intelligence,  it  was  expected  on  the  basis  of  the  repeated 

findings  that  intelligence  facilitates  concept  formation,  that 

I 

higher  levels  of  intelligence  would  produce  more  proficient  con- 
cept formation.  Thus,  intelligence  was  expected  to  facilitate 
concept  formation  for  both  high  anxiety  and  low  anxiety  subjects. 

A more  precise  statement  of  these  predictions  can  be  made  after 
specifying  those  aspects  of  concept  formation  which  are  likely 
to  show  the  predicted  effects.  To  do  this  re  uires  an  analysis 
of  the  conclusions  which  a subject  might  draw  concerning  the  attri- 
butes in  a concept.  This  analysis  is  carried  out  in  the  next 
chapter. 
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Chapter  II 

THE  EVALUATION  OF  CONCEPT  FORMATION 

The  theoretical  orientation  presented  in  the  previous 
chapter  described  concept  formation  as  a process  yielding  con- 
clusions about  the  attributes  which  are  included  in  a concept. 
Within  this  view,  the  most  desirable  assessment  of  concept  forma- 
tion proficiency  would  be  one  which  reflected  both  the  process 
and  the  conclusions  attained,  hue  to  the  lack  of  knowledge  about 
the  concept  formation  process  it  is  more  feasible  at  present  to 
develop  ways  of  evaluating  a subject’s  conclusions.  A new  approach 
to  evaluating  conclusions  in  concept  formation  is  presented  in 
this  chapter.  However,  before  describing  this  approach  it  will 
be  helpful  to  review  previous  measures  of  concept  formation  pro- 
ficiency. 

Measures  of  concent  formation  used  in  previous  studies 

Two  ways  of  assessing  concept  formation  proficiency  have 
been  used  in  recent  studies*  In  the  first  of  these  the  subject 
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10 

is  required  to  report  whether  he  thinks  the  instance  presented 

11 

is  positive  or  negative;  the  number  of  correct  reports  over 
some  set  of  instances  is  recorded.  The  subject  usually  makes  his 
report  by  sorting  the  instance  into  a particular  group  (category) 
of  instances  (Wesley,  1953;  fomblen,  1957) , pushing  a particular 
button  (Williams  and  Corder,  1957) j or  giving  a verbal  label 
(Homancw,  1958 ? Holbrook,  195^)*  The  difficulty  with  this  measure 
is  that  it  may  reflect  several  different  aspects  of  the  subject's 
thinking  but  fail  to  indicate  by  which  of  these  it  was  determined. 
For  example,  the  subject’s  report  may  be  merely  a random  guess 
when  he  has  not  formed  any  conclusions  about  the  concept;  or  his 
report  may  be  based  upon  a hypothesis  he  has  about  the  concept 
although  he  has  not  used  any  of  the  information  provided  him  in 
forming  this  hypothesized  concept.  Another  possibility  is  that 
the  subject  has  used  some  of  the  information  about  the  concept, 
in  which  case  his  report  may  be  based  upon  knowledge  of  one  or 
more  of  the  attributes  which  are  included  in  the  concept,  or 
knowledge  of  some  of  the  attributes  which  are  not  included  in  the 
concept,  or  knowledge  of  some  combination  of  included  and  unin- 
cluded attributes.  All  of  these  possible  cognitive  processes 
could  yield  the  same  report  that  the  subject  thought  an  instance 
was  positive  or  negative. 

10.  The  examples  cited  are  drawn  from  studies  of  the  in- 
fluence of  anxiety  upon  concept  formation* 

11.  The  subject's  report  is  a hypothesis  about  Information  I 
(described  in  the  previous  chapter)  prior  to  receiving  that  in- 
formation. 
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Simpler  variants  of  concept  formation  measures  in  which 
the  subject  reports  whether  he  thinks  an  instance  is  positive  or 
negative  have  also  been  used.  The  subject’s  knowledge  of  whether 
an  instance  is  positive  or  negative  has  been  assessed  at  the 
end  of  the  experimental  task  by  either  counting  the  number  cf 
trials  required  for  a subject  to  reach  a specified  criterion 
of  correct  reports  (Holbrook,  1954;  Lesley,  1953)?  or  counting 
the  number  cf  subjects  who  reach  the  criterion  (Dowis  and  Die- 
thelm , 1958) . This  variant  has  all  of  the  inadequacies  of  the 
original  measure,  plus  the  additional  drawback  of  reflecting 
only  the  general  level  of  a subject’s  performance  over  all  the 
trials  he  has  ade.  It  cannGt  differentiate  his  skill  at  differ- 
ent stages  of  the  concept  for  ation  process. 

The  second  assessment  of  concept  formation  proficiency 

is  the  correctness  or  incorrectness  of  the  concept  which  the 

subject  has  formed,  and  which  he  reports  at  the  end  of  the  task 

(Williams  and  C order , 1957?  Lip  an  and  Griffith,  I960).  This 

measure,  like  the  previous  one,  may  be  determined  by  but  fail  to 

differentiate  among,  several  different  cognitive  states,  t Iso, 

it  is  insensitive  to  the  successive  stages  of  the  concept  forma - 
12 

tion  process. 


Dependent  variable  used  in  the  present  study 


12.  Sc  e autho:  s (Cahill  and  Hovland,  I960;  Bruner,  Goodnow, 
and  Austin,  1956,  pp.  134-136)  have  taken  this  95  sure  after  each 
instance,  i.e.,  they  ask  the  subject  to  give  his  best  guess  about 
the  concept  after  each  instance,  in  which  case  this  criticism 
does  not  apply. 
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One  of  the  goals  of  the  present  study  was  to  develop 

measures  of  concept  formation  proficiency  which  would  reflect, 

in  more  detail,  the  conclusions  which  a subject  derives  about 

a concept  from  information  given  to  him.  Since,  in  concept 

formation  experiments  like  the  present  one,  the  subject’s  task 

13 

is  to  determine  which  attributes  are  included  in  the  concept, 
he  can  be  asked  to  report  what  conclusions  he  has  drawn  in  this 
regard.  In  the  present  study,  three  kinds  of  reports  of  know- 
ledge of  attribute  inclusion  were  obtained,  her  a given  attri- 
bute a subject  could  report  1)  that  he  knew  the  attribute  was 
included  in  the  concept  (which  will  be  symbolised  I),  or  2) 

| that  he  knew  the  attribute  was  not  included  in  the  concept 
(symbolized  K),  or  3)  that  he  did  not  know  whether  the  attribute 
was  included  in  the  concept  or  not  (symbolised  ?).  subjects 
inspected  successive  positive  and  negative  instances  and  were 
asked  to  make  reports  of  their  knowledge  of  attribute  inclusion 
for  each  attribute  after  they  had  examined  each  instance.  This 
procedure  provided  a detailed  record  of  the  development  of  the 
subjects’  knowledge  about  the  attributes  -which  were  included  in 
the  concept  as  well  as  the  attributes  which  were  net  included 
in  the  concept.  In  addition  to  meeting  the  two  major  criticisms 

13.  In  the  present  study  (following  Bruner’s  practice)  the 
first  instance  presented  to  the  subject  specifies  the  value  of 
: each  attribute  which  must  be  included  In  the  concept  hf  the  attri- 
| bute  itself  is  included  in  the  concept.  Therefore,  the  subject’s 
i task  is  immediately  reduced  tc  determining  which  attributes  are 
included  in  the  concept.  It  is  the  subject’s  proficiency  in  this 
latter  determination  which  is  assessed  in  this  experiment. 
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of  dependent  variables  used  in  previous  studies  of  concept  forma 
tion,  these  measures  were  sensitive  to  and  could  differentiate 
among  at  least  three  kinds  of  knowledge  on  the  part  of  the  sub- 
ject, i.e.,  that  the  attribute  was  included  in  the  concept,  that 

it  was  not  included,  or  that  the  subject  did  not  know  whether 

Ik 

it  was  included  or  not.  T]  is  measure  was  also  sensitive  to 
changes  taking  place  during  the  development  of  the  subject’s 
knowledge  of  the  concept.  These  changes  could  occur  along  two 
dimensions:  from  instance  to  instance  (isomorphic  with  the  time 

dimension)  and  among  attributes. 

Reports  of  knowledge  of  attribute  inclusion  were  conver- 
ted into  a measure  of  proficiency  of  concept  formation  by  com- 
paring a subject’s  reported  knowledge  to  a criterion  of  correct 
knowledge.  A subject’s  reports  were  scored  correct  or  incorrect 
by  comparing  them  to  the  knowledge  of  attribute  inclusion  which 

he  could  have  correctly  deduced  if  he  made  complete  use  of  the 

15 

information  provided  him.  for  example,  if  the  information 
given  to  the  subject  had  established  that  a certain  attribute 


14.  The  knowledge  of  attribute  inclusion  measure  can  be  modi- 
fied to  become  sensitive  to  other  kinds  of  knowledge,  e.g,,  the 
subject  can  be  asked  to  report  if  he  knows  that  one  of  two  or 
more  attributes  must  be  included  in  the  concept,  but  he  does  not 
know  which  one. 

15.  any  criteria  other  than  maximum,  deductively  correct 
knowledge  are  possible,  although  they  are  technically  more  diffi- 
cult to  specify,  lor  instance,  a model  of  correct  inductive 
knowledge  could  be  set  up,  or  correct  reports  in  accordance  with 
the  use  of  a particular  set  of  cognitive  principles  (akin  to 
Bruner * s strategies)  c on id  be  us ed . 
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was  not  included  in  the  concept,  and  the  subject  reported  that 
he  knew  the  attribute  was  included  in  the  concept,  he  would  have 
made  an  error.  Furthermore,  he  would  have  made  an  error  of  a 
certain  type,  since  all  of  the  subjects  correct  and  erroneous 
reports  of  knowledge  of  attribute  inclusion  can  be  categorized 
into  a systematic  typology. 

The  various  types  of  correct  and  erroneous  rejiorts  may 
be  tabulated  in  the  following  way.  The  three  kinds  of  conclu- 
sions (I,  M or  ?)  which  a subject  can  report  may  be  compared  to 
the  three  corresponding  kinds  of  conclusions  which  may  be  correct- 
ly deduced  from  the  information  given  to  the  subject.  The  infor- 
mation provided  about  an  attribute  may  establish  that  it  is  in- 
cluded in  the  concept  (symbolized  /I),  that  it  is  not  included 
in  the  concept  (symbolized  /I),  or  that  insufficient  information 
has  been  given  for  a conclusion  to  be  correctly  drawn  (symbol- 
ized /?).  All  possible  comparisons  of  a conclusion  reported  by 
a subject  and  a conclusion  deducible  from  the  given  information 
may  now  be  tabulated.  In  the  table  below  a comparison  of  a 
subject *s  conclusion  and  a deducible  conclusion  is  symbolized 
as  follows:  if  a subject  concluded  that  an  attribute  was  included 

in  the  concept  (I)  and  the  information  established  the  conclusion 
that  the  attribute  was  not  included  in  the  concept  (AO,  this 
comparison  is  written  MI/F . *’  The  first  letter  gives  the  sub- 
jects reported  conclusion  and  the  second  gives  the  conclusion 
deducible  from  the  Information  given. 

The  table  shoi^s  that  there  are  nine  simple  types  of 
comparisons  between  subjects*  conclusions  and  deducible  conclu- 
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DEDUCIBLE  CGEoLUBIOKB 

sicns.  In  three  of  these  comparisons  (those  shown  in  the  un- 
shaded cells),  the  subject’s  conclusion  is  the  same  as  the  con- 
clusion obtainable  through  maximum  correct  deductive  use  of  the 
given  information*  Therefore,  the  subject* s conclusion  is  cor- 
rect* In  the  remaining  six  co  par Isons  (those  shown  in  the  shaded 
cells),  the  subject  is  in  error,  h.ach  comparison  may  be  regarded 
as  a measure  of  a different  aspect  of  a subject* s conclusions 
about  a concept,  and  may  be  quantified  by  counting  the  frequency 
of  its  occurrence. 

The  measures  used  in  the  present  study  were  based  on 
these  nine  comparisons  of  subject *s  conclusions  with  deducible 
conclusions.  The  first  measure  was  the  sum  of  the  frequency  of 
occurrence  of  the  three  correct  types  of  comparisons.  This 
measure  was  designated  "total  correct  reports."  Total  correct 
reports  counts  the  number  of  times  a subject  draws  the  conclusion 
which  was  correctly  deducible  from  the  information  provided  him. 
The  other  six  measures  were  the  frequency  of  each  of  the  six 
erroneous  types  of  comparisons.  These  were  designated:  UX/N 

errors;,'1  "M/I  errors,"  ,!I/?  errors,"  **!!/?  errors,"  "?/I  errors," 


I/I 

I/x. 

I A 

V I 

IVH 

::/? 

-■ 

T/I 

V/i, 

V? 
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and  ”?/M  errors.”  The  Bieaning  of  the  six  error  types  and  the 
aspects  of  a subject's  conclusions  assessed  by  each  may  be  ex- 
plicated by  grouping  them  in  pairs.  These  pairs  are  set  off  by 
the  heavy  dividing  lines  in  the  table.  The  first  pair,  I/i 
errors  and  N/I  errors,  and  the  second  pair,  1/1  errors  and  i/1 
errors,  may  be  called  n commission  errors”  because  they  each  occur 
when  a subject  concludes  that  an  attribute  is  either  included 
or  not  included  in  a concept.  The  first  pair,  I /I.  and  M/I  errors, 
may  be  further  delineated  as  ” commission  errors  with  information 
given”  because  they  occur  when  a subject  has  been  given  suffi- 
cient information  to  conclude  that  an  attribute  either  is  or 
is  not  included  in  a concept.  The  second  pair,  1/1  and  II/? 
errors,  are  '‘commission  errors  with  no  information  given”  since 
they  occur  when  a subject  has  not-  been  given  sufficient  informa- 
tion to  conclude  whether  an  attribute  is  or  is  not  included  in  a 
concept.  The  third  pair  of  error  types, ?/I  and  ?/N,  are  “omis- 
sion errors”  because  the  subject  concludes  that  he  does  not  know 
whether  the  attribute  is  included  or  not,  although  he  has  been 
provided  with  sufficient  information  to  establish  a definite  con- 
clusion. 


The  experimental  hypotheses  of  the  present  study  may  be 
expressed  in  terms  of  the  measures  of  accuracy  of  knowledge  of 
attribute  inclusion  developed  above.  First,  it  was  expected  that 
anxiety  and  intelligence  would  have  an  interactive  influence 
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upon  total  correct  reports:  anxious  subjects  of  high  intelligence 

were  expected  to  give  more  total  correct  reports  than  nonanxious 
subjects  of  high  intelligence,  whereas  anxious  subjects  of  low 
intelligence  were  expected  to  give  fewer  total  correct  reports 
than  nonanxious  subjects  of  low  intelligence,  he eon: , it  was 
predicted  that  subjects  of  high  intelligence  would  give  more  total 
correct  reports  than  subjects  of  low  intelligence.  Additional 

data  explicating  these  predicted  findings  was  expected  fro^i 
analyses  of  the  effects  of  anxiety  and  intelligence  on  the  six 

error  types. 
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fh#  design  employed  two  levels  of  each  of  the?  independent 
variables s'  high  and  low  anxiety * am  high- and  low  intelligence, 
anxiety  ms  measured  by  the  fay lor  Manifest  anxiety  Scale  ( Taylor t 


1953)  (see  Appendix  A)f  hereinafter  referred  to  as  the  MAS.  This 
aeasure  was  chosen  because  it  was  developed  for  mm  in  experiments 
based  upon  3pem»*8  theory  of  anxiety  and  performance , and  because 
] It  has  been  employed  in  most  of  the  investigations  of  concept 
I formation  based  on  this  theory.  General  intelligence  mo  measured 
by  the  College  Entrance  fxamimtiem  Board  scholastic  Aptitude 
Test  (CUB)  * The  measure  used  was  the  srn  of  the  CM-B  verbal 
and  mathematical  aptitude  scores.  This  measure  of  intellectual 
capacity  ms  chosen  because  it  was  already  available  for  most 

I ; 

subjects j and  because  It  is  more*  sensitive  to  differences  in 
intelligence  within  highly  intelligent  populations  such  as  college 
students  than  are  standard  intelligence  tests*  im.  additional  di- 
mension' ms  introduced  into  the  design  by  the  use  of  tm  concept 
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formation  tasks  which  varied  so  ewhat  in  co  ylexity*  The  two 
individual  difference  variables,  anxiety  and  intelligence,  were 
between  subjects  variables  and  the  two  tasks  constituted  a within- 
subjects  variable,  i.e.,  each  subject  did  both  tasks. 


subjects 

16 

Four  groups  of  subjects  were  selected  from  male  students 

in  introductory  psychology  at  Duke  University  in  the  following 

manner.  First  students  were  selected  who  scored  in  the  upper 

and  lower  quart iles  of  the  MAS  distribution  for  male  students 

(HAS  raw  scores  of  20  and  above,  and  8 and  below).  Subjects  who 

were  likely  to  have  faked  spuriously  low  1 AS  scores  were  excluded 

from  the  sample  by  eliminating  students  who  had  scores  of  8 or 

above  on  the  L-scale  of  the  Minnesota  i ultiphasic  Personality 

Inventory.  In  addition,  several  subjects  for  whom  ClikB  scores 

were  not  available  were  eliminated.  The  67  students  (32  with  high 

17 

MAS  scores  and  35  with  low  MAS  scores)  who  served  as  subjects  ' 
in  the  experiment  were  divided  into  high  and  low  intelligence 
groups  by  splitting  them  at  the  median  intelligence  score  (CEEB 
score  - 1156)  for  the  total  group.  The  resulting  groups  were 


16.  Only  men  were  used  because  some  investigators  (Feilizer, 
Axelrod,  and  Cowen,  1956)  have  found  different  relationships 
between  anxiety  and  complex  tasks  with  men  than  with  women. 

17.  Eighty-seven  subjects  scored  in  the  extremes  of  the 
MAS  distribution.  Of  these  71  served  in  the  experiment;  four 
were  subsequently  eliminated,  3 due  to  errors  in  the  administra- 
tion of  the  experiment,  and  1 beeause  he  seriously  misunderstood 
the  task. 
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designated  IliA-Kil : (H  = l6),  LoA-Eii.,  (if  * 19),  HiA«I*olQ 

(II  = 16) , and  LoA-LoIQ  (11  * l6).  It  was  observed  that  both 

LoA  groups  had  slightly  higher  intelligence  scores  than  the 

18 

corresponding  EiA  groups 5 therefore,  solely  on  the  basis  of  the 
subjects*'  CEEB  scores,  and  independent  of  the  subjects 1 concept 
formation  proficiency  scores,  subjects  were  eliminated  from  each 
of  the  four  groups  so  that  1)  the  EiA  group  at  each  level  of 
intelligence  was  matched  for  mean  intelligence  score  with  its 
corresponding  LoA  group,  and  2)  the  four  groups  were  of  equal 
size  (IT  s ih  for  each  group),  the  mean  intelligence  and  anxiety 
scores  for  the  four  groups  used  in  the  study  are  shown  in  fable 
I,  in  which  it  may  be  seen  that  the  anxiety  groups  were  well 
matched  for  intelligence*  Although  no  special  steps  were  taken 
to  equate  the  intelligence  groups  for  anxiety  scores,  fable  I 
shows  that  this  matching  was  satisfactory. 


Two  concept  formation  tasks  were  given  to  each  subject. 
An  example  of  the  sort  of  task  used  in  the  experiment  is  shown 
below 5 the  example  consists  of  instances  1,  2,  3 and  b from 

19 

fa.sk  2*  Each  task  consisted  of  13  instances  constructed  from 


18,  Spielberger  (1953)  also  found  small  negative  correla- 
tions between  MAS  scores  and  intelligence  scores  for  male  college 
students. 

19.  The  two  tasks  are  shown  in  Appendix  B along  with  their 
informational  properties  and  details  of  their  construction. 
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Table  1 

MEAN  ANXIETY,  AND  MEAN  INTELLIGENCE  SCORES 
FOR  THE  FOUR  SUBJECT  GROUPS 


Group 

MAS 

CEEB 

High  Anxiety  - High 

Intelligence 

23.9 

1270 

High  Anxiety  - Low 

Intelligence 

23.7 

1033 

Low  Anxiety  - High 

Intelligence 

5.4 

1270 

Low  Anxiety  - Low  Intelligence 

4.1 

1042 
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eight  attributes  where  each  attribute  had  three  possible  values. 

The  attributes  were  lettered  positions  (columns)  on  an  Si-*  x ll11 

sheet  of  standard  white  bond  paper,  going  from  A on  the  left  to 

K on  the  right.  The  values  were  cerumen  typewriter  symbols, 

PO 

herein  referred  to  as  line  (/) , star  (*) , and  colon  (:),  The 
instances  were  rows  of  symbols,  one  symbol  placed  at  each  lettered 
position,  The  instances  (rows)  were  typed  ore  beneath  the  other 
in  the  order  in  which  they  were  presented  to  the  subject  5 they  ' 
were  also  numbered  in  this  order.  Each  instance  was  narked  with 
either  a plus  (!■)  sign  which  indicated  that  it  was  a positive 
instance  or  a minus  (-)  sign  which  indicated  that  it  was  a nega- 
tive instance.  Each  problem  began  with  an  initial  positive  in- 
stance. 

21 

There  was  one  conjunctive  concept  to  be  formed  in  each 
concept  formation  task.  Each  concept  specified  particular  values 
for  particular  attributes,  e.g.,  in  the  above  example  the  concept 
was  &{/}  C(/)  i>(  :)  P ( : ) 5 the  attributes  and  values  in  the  concept 
are  shown  in  boxes.  Inspection  of  the  example  shows  that  the 

20.  Since  increased  amounts  of  information  which  the  subject 
must  remember  have  beer,  found  to  interfere  with  concept  formation 

v Cahill  and  Eovland ? i960),  a key  to  the  symbols  used  to  represent 
the  values  was  provided  at  the  top  of  each  task  sheet. 

21.  k conjunctive  concept  is  a concept  whose  positive  in- 
stances must  show  all  of  the  attributes  and  values  in  the  concept. 
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positive  instances  (rows  1,  2 and  3)  contain  all  of  the  values 

in  the  concept,  whereas  the  negative  instance  (row  h)  lacks  the 

value  of  attribute  F which  is  in  the  concept.  There  were  four 

attributes  included  in  the  concept  to  be  formed  in  each  task, 

and  four  attributes  not  included  in  the  concept;  thus,  the  number 

of  attributes  included  and  not  included  in  the  concepts  were 

22 

equal  for  the  two  tasks. 

The  tasks  possessed  several  features  which  helped  to 
control  the  influence  of  extraneous  variables.  1)  The  exclusive 
use  of  position  attributes  controlled  for  possible  interactions 
of  attribute  type  with  anxiety  and  intelligence,  Hoffman  (1955) 
found  large  differences  in  concept  formation  proficiency  due  to 
intelligence  for  some  types  of  attributes  ana  no  differences  for 
others.  Stacey  and  Markin  ( 1951)  found  preferences  for  the  use 
of  different  attributes  at  different  intelligence  levels,  Ate 
(1953)  found  clinically  anxious  subjects  were  better  able  to  use 
intensity  attributes,  whereas  ncnanxious  subjects  were  better  able 
to  use  qualitative  or  pattern  attributes.  2)  Position  attri- 
butes also  permitted  a wide  variation  in  the  number  of  attri- 
butes employed  in  the  tasks.  This  flexibility  in  the  tasks 
permitted  variations  in  the  number  of  attributes  employed  in  the 
tasks  during  pilot  work  which  made  possible  the  development  of  a 


22.  If  the  tasks  had  differed  in  the  number  of  attributes 
which  were  not  included  in  the  task,  there  might  have  been  an 
intelligence  by  tasks  interaction  due  to  this  factor . Osier  and 
Trautman  (1961)  reported  that  the  performance  of  subjects  of 
bright  normal  intelligence  was  sensitive  to  variations  in  the 
number  of  attributes  which  were  not  included  in  the  concept 
whereas  the  performance  of  subjects  of  normal  intelligence  was 
not. 
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task  of  appropriate  complexity  for  the  intelligence  level  of 
the  subjects  who  were  to  be  employed  in  the  main  experiment*  In 
previous  research,  it  was  sometimes  necessary  to  develop  new 
tasks  in  order  to  vary  the  number  of  attributes  (Hovland,  1953). 

The  two  tasks  employed  in  this  study  differed  somewhat 
in  the  way  in  which  deductively  certain  information  about  the 
inclusion  of  the  attributes  in  the  concept  was  provided,  result- 
ing in  slight  differences  in  task  complexity*  The  less  complex 
task  (Task  2)  will  be  discussed  first* 

Task  g,  In  each  instance  of  this  task,  the  value  of  one 
attribute  was  different  from  its  value  in  the  initial  positive 
instance*  Information  relating  each  attribute  to  the  concept 
was  given  by  one  particular  instance.  Each  of  the  four  attributes 
which  was  not  included  In  the  concept  was  identifiable  from  in- 
formation given  by  a particular  positive  instance:  when  the  value 

of  an  attribute  in  a positive  instance  was  different  from  its 
value  in  the  first  positive  Instance,  it  could  be  deduced  that  the 
attribute  was  net  included  in  the  concept.  The  identity  of  each 
of  the  four  attributes  which  was  included  in  the  concept  was 
established,  in  a similar  way,  by  negative  instances:  since  each 

negative  instance  differed  in  the  value  of  only  one  attribute,  com- 
pared to  the  first  positive  instance,  It  could  be  deduced  that  this 
attribute  was  included  in  the  concept.  Since  there  were  four 


23.  The  sequence  of  instances  used  in  Task  2 was  suggested 
by  Bruner's  description  (Bruner,  Goodnow  and  Austin,  1956$  p.  87) 
of  the  sequence  which  would  be  ideal  if  the  subject  were  followin 
a conservative  focusing  strategy. 
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attributes  which  were  included  in  the  concept,  four  negative 
instances  were  required  to  identify  them;  similarly  four  posi- 
tive instances  were  required  to  identify  the  unincluded  attributes. 
In  order  to  provide  all  the  information  necessary  to  form  the 
concept  in  Task  2,  nine  instances  were  required s an  initial 
positive  instance,  followed  by  four  additional  positive  instances, 
and  four  negative  instances. 

Task  1.  In  each  instance  of  this  task,  the  values  of 

24 

two  attributes  were  different  from  the  first  positive  instance. 

The  information  identifying  the  attributes  which  were  not  included 
in  the  concept  was  provided  by  positive  instances  in  the  same  way 
as  in  Task  2,  except  that  each  positive  instance  identified  two 
attributes  which  were  not  included  in  the  concept.  However, 
information  identifying  the  attributes  which  were  included  in 
the  concept  was  provided  in  a somewhat  more  complex  manner.  Each 
negative  instance  provided  information  from  which  it  could  be 
deduced  that  one  or  the  other  of  the  two  attributes  which  varied 
was  included  in  the  concept.  A subsequent  positive  instance  was 
provided  which  established  that  one  of  these  two  attributes  was 
not  included  in  the  concept,  at  which  point  it  could  be  deduced 
that  the  ether  attribute  was  included.  Therefore,  both  a nega- 
tive and  a positive  instance  were  required  to  identify  each 
attribute  which  was  included  in  the  concept.  An  attempt  was  made 
to  provide  this  information  in  the  same  number  of  positive  and 


24.  The  sequence  of  instances  used  in  this  task  was  suggested 
by  Bruner's  description  (1956,  pp.  89~90)  of  the  sequence  of  in- 
stances which  would  be  ideal  if  the  subject  were  following  a focus 
gambling  strategy. 
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negative  instances  as  were  employed  in  Task  2.  The  closest 
approach  to  this  goal  was  obtained  by  the  use  cf  four  positive 
instances,  the  initial  instance  and  three  positive  instances 
which  established  the  attributes  not  included  in  the  concept , 
plus  four  negative  instances  which,  aided  by  the  positive  instan- 
ces, established  the  attributes  included  in  the  concept.  In 
order  to  bring  the  total  number  of  instances  to  nine,  as  in  Task 
2,  an  additional  negative  instance  was  added  which  contained  no 
information  useful  for  deducing  conclusions  about  the  concept. 

The  greater  proportion  of  negative  to  positive  instances  in  Task 
1 probably  contributed  slightly  to  the  greater  complexity  of  this 
task.  Besides  the  information-carrying  instances  (the  first  nine) 
each  task  contained  four  additional  instances  which  provided  re- 
dundant information,  thereby  raising  the  total  number  of  in- 
stances to  thirteen.  This  prevented  the  subject  from  using  what 
would  otherwise  have  been  the  end  of  the  task  as  a cue  which 
indicated  that  all  relevant  information  had  been  given. 

In  order  to  obtain  the  appropriate  level  of  task  com- 
plexity necessary  to  show  the  expected  interaction  of  anxiety 
and  intelligence,  pilot  work  was  done,  using  various  levels  of 
task  complexity,  to  evaluate  the  performance  of  subjects  drawn 
from  the  same  population  as  those  in  the  main  experiment . The 
aim  was  to  develop  tasks  for  which  there  were  minimal  floor 
and  ceiling  effects,  i.e.,  there  were  a minimum  number  of  high 
intelligence  subjects  who  achieved  the  best  possible  scores  and 
a minimum  number  of  low  intelligence  subjects  who  made  the  worst 
possible  scores.  In  the  pilot  work,  the  total  number  of  attri- 
butes and  the  proportions  of  attributes  which  were  and  were  not 
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included  in  the  concept  were  systematically  varied*  2 he  two 
tasks  previously  described  were  eventually  chosen  for  the  ex- 
periment . These  tasks  differed  slightly  in  their  intrinsic 
complexity*  Since  Task  1,  which  was  given  first,  was  the  more 
complex  of  the  two  it  was  assumed  that  the  differences  in  com- 
plexity between  the  tasks  would  be  enhanced  by  practice  effects* 
Pilot  work  had  shown  that  subjects  tended  to  be  more  proficient 
on  the  second  of  two  concept  formation  tasks  where  the  tasks  were 
of  equal  intrinsic  complexity*  Thus,  the  tasks  were  differentiated 
by  a combination  of  intrinsic  complexity  and  the  effects  of  prac- 
tice.2^ 


Procedure 

Prior  to  the  experiment  all  subjects  were  given  the  MAS 
and  the  1— scale  in  a group  testing  session  held  in  conjunction 
with  their  introductory  psychology  course.  Participation  in 
group  testing  was  a course  requirement. 

The  experimental  session  began  with  instructions  to  the 
subject  (see  Appendix  C)  which  were  designed  to  induce  a mild 
stress.  The  subject  was  told  that  the  experiment  "Is  part  of 
an  investigation  of  factors  which  affect  college  grades.  .e 
expect  that  persons  who  are  good  at  conceptual  thinking  should  be 
able  to  do  better  in  college  courses  which  involve  abstractions 


25.  -xnce  the  difficulty  of  the  tasks  for  the  population 
of  subjects  to  be  used' could  not  be  exactly  determined,  the 
differences  between  the  tasks  were  introduced  in  the  hope  that 
at  least  one  task  would  be  of  the  correct  level  of  difficulty 
to  show  the  expected  anxiety  by  intelligence  interaction. 
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?6 

and  generalizations. u ~ ince  pilot  work  had  shown  that  the 

subject:  had  trouble  understanding  abstract  terms,  such  as  con- 
cept, attribute,  value,  and  instance,  words  were  substituted  for 
these  terms  which  related  more  directly  to  the  actual  stimulus 
materials  used:  concept  became  rule,  attribute  became  position, 

value  became  symbol,  and  instance  became  row.  In  the  instruc- 
tions: 1)  The  subject  was  told  that  the  experiment  was  con- 

cerned with  conceptual  thinking.  2)  Definitions  and  examples 
were  given  for  symbols,  rows,  positions,  and  ml.  s (the  examples 
are  given  in  Appendix  G) . 3)  The  subject  was  told  that  only  one 

value  of  each  attribute  was  involved  in  the  rule,  he  was  not 
told  how  many  attributes  were  involved,  b)  Positive  and  nega- 
tive rows  were  defined  as  rows  which  do  and  do  not  conform  to 
the  rule  respectively,  and  the  subject  was  given  practice  at 
classifying  rows  in  this  regard.  5)  The  subject  was  told  that 
the  task  was  to  discover  the  rule  Hby  examining  the  rows  and 
noting  whether  they  conform  to  the  rule  cr  net , !*  6)  The  sub- 

ject was  told  to  report  hypotheses  about  the  rule  when  he  was 
confident  that  he  had  discovered  the  rule. 

The  first  task  was  presented  to  the  subject  with  only 
the  first  instance  in  view.  The  experimenter  told  the  subject 
whether  the  instance  was  positive  or  negative.  After  he  had 
inspected  the  first  instance  and  reported  his  .mow! edge  of 

23.  hicks  (1961.'  showed  that  anxiety  affected  performance 
in  a serial  verbal  learning  task  only  when  psychological  stress 
was  induced. 
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27 

attribute  inclusion,  ' the  second  instance  was  exposed.  The 
instances  were  presented  in  turn  in  this  manner.  In  order  to 
reduce  the  subject's  memory  load  (Cahill  and  He viand , i960), 
the  previously  presented  instances  were  left  in  view;  memory 
load  was  further  reduced  since  the  instances  appeared  in  the  order 
of  their  presentation.  If  the  subject  reported  a rule  before 
the  thirteenth  instance,  he  was  asked  to  continue  examining  the 
remaining  rows  in  order  to  cheek  the  rule  he  had  derived.  When 
he  had  completed  the  thirteenth  row,  the  second  task  was  given 
in  the  same  way. 

after  completing  the  second  task,  the  subject  was  inter- 
viewed to  obtain  a detailed  description  of  the  reasoning  which 
he  had  used  to  form  the  concept.  The  interview  questions  are 
given  in  Appendix  1. 


kgasacaa  £f  c.QB£g£k  fQPio%ti.Q&  proficiency 

The  measures  used  in  this  study  were  the  subject’s  cor- 
rect and  erroneous  reports  of  knowledge  of  attribute  inclusion. 
The  subjects  made  their  reports  for  each  attribute  after  ex- 
amining an  instance  by  writing  I,  T,  or  7 in  a box  provided  on 
the  record  sheet  (shown  in  appendix  D) , The  instructions  told 
the  subjects  how  to  record  their  reports,  and  provided  extensive 
examples  and  practice  in  such  recording  (the  practice  record 


27.  sop  the  first  instance  of  each  problem,  if  the  subject 
did  not  report  ? for  all  attributes,  he  was  told  that  this  was 
the  correct  report.  The  reports  for  the  first  instance  were  not 
included  in  the  measures  of  concept  formation  proficiency. 


, ‘ ..  . 

'■  ' ; ■ 7f  77V  *}<■ 

' ' - ,,  f 

. 

. 


. 


. 


. ;;  v 

. 


1 


• , . ..... 

•' 

’ ■ ' ■ ' . ..  -.17 ; 7::  . 77 

1 ' ' . . • : > ■;  .7,..::  . . u 

: ■ ‘ ...  -7 

■ ■ 7 7 .;7v..:  7 

" ■ 7 • .77  :■  . .■  77772^ 


' ” ••  •*>  ••  "♦*  ......  * . ..  . «*  .. 

. 

. .. 

. 


37 


sheet  and  task  record  sheet  are  shown  in  Appendix  D) . The 
subject  was  required  to  complete  his  reports  for  one  instance 
before  the  next  instance  was  presented,  and  was  not  allowed  to 
change  the  reports  he  had  recorded  for  previous  instances, 
however,  he  could  make  changes  in  his  reports  in  the  boxes 
provided  for  the  instance  he  was  currently  examining.  In  order 
to  reduce  the  subjects  memory  load  (Cahill  and  Hovland,  i960) 
written  reports  were  required  and  these  remained  open  to  the 
subject’s  inspection.  In  addition,  a key  to  the  symbols  used 
in  reporting,  I,  N,  and  ?,  was  provided  on  the  record  sheet, 
and  the  subjects  were  allowed  to  make  other  notes  if  they  wished. 

The  measures  derived  from  the  subject's  reports  were 

obtained  primarily  from  the  information -carrying  instances 

28 

(instances  2 through  '■)) . The  first  instance  was  excluded 
because  it  provided  no  information  about  attribute  inclusion. 
Although  the  subject’s  reports  for  instance  10  through  13  were 
also  available,  these  results  are  not  reported  here  because  the 
various  characteristics  of  the  tasxs  were  matched  only  for  the 
first  nine  instances.  Also  the  correctly  deducible  conclusion 
/V  does  not  exist  after  instance  nine  since  the  first  nine  in- 
stances provide  all  the  information  necessary  to  form  the  con- 
cept, whereas  the  last  four  contain  redundant  information. 

An  attempt  was  made  to  construct  the  tasxs  30  that 
there  would  be  an  equal  number  of  each  type  of  correct  con- 

28.  The  redundant  negative  instance  (number  3)  in  fas..  1 
was  also  scored. 
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elusion,  /I,  /K , and  /?,  both  within  each  task  and  between  the 

two  tasks,  for  the  scored  instances,  because  of  the  differences 

between  the  tasks,  this  matching  could  only  be  partially  achiev- 
ed 

eds-'  of  the  total  of  4-8  scored  reports  for  Task  1 there  were 
Id  correct  /I’s,  16  /rl’s,  and  16  /?*  s;  of  the  6h  scored  reports 
for  Task  2 then,  were  16  /I’s,  20  /N,s,  and  28  /?fs.  The  fre- 
quency of  the  subject’s  reports  in  the  K and  ? categories  for 
the  latter  task  were  scaled  down  to  a possible  maximum  of  16  by 
multiplying  them  by  .8  and  . 571^29  respectively,  in  order  to 
provide  equal  numbers  of  scored  reports  for  the  two  tasks. 

The  subject’s  reports  were  scored  by  comparing  them  to 
the  deducible  reports  as  described  in  Chapter  XI.  I’ he  correct 
reports  for  each  task  are  shown  in  Appendix  B* 


29.  The  difference  between  the  tasks  causes  an  additional 
difficulty.  Ahen  the  subject  is  presented  with  a negative 
instance  in  Task  1,  the  correct  conclusion  for  him  to  draw  is 
that  one  of  the  two  attributes  which  are  varied  is  included  in 
the  concept.  Since  the  subject  does  not  know . for  either  attri- 
bute, whether  it  is  included  or  is  not  included,  the  correct 
report  of  attribute  inclusion  would  be  ”/? . M There  are  16  re- 
ports of  knowledge  of  attribute  inclusion  which  call  for  this 
conclusion.  However,  since  this  kind  of  information  is  found 
only  in  one  task,  the  subject’s  reports  on  those  16  occasions 
were  excluded  from  the  analyses. 
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Chapter  IV 
RESULTS 


The  results  will  be  presented  in  two  parts*  First,  the 
effects  of  anxiety  and  intelligence  upon  the  subject* s correct 

reports  were  evaluated*  Then,  the  effects  of  anxiety  and  intelli- 

30 

gence  upon  different  types  of  errois  were  analysed* 

MzlZSM  OQrre_ct  neper 

A subject’s  general  level  of  proficiency  in  concept  for- 
mation was  assessed  by  the  number  of  correct  reports  of  knowledge 
of  attribute  inclusion  which  he  made.  A correct  report  was  de- 
fined as  a conclusion  which  was  deducible  from  the  information 
given.  The  total  number  of  correct  reports  made  by  a subject  was 
the  sum  of  the  three  simple  types  of  correct  reports,  I/I,  F/F, 
and  ?/?, 

The  mean  number  of  correct  reports,  with  standard  devia- 
tions, for  each  of  the  four  subject  groups  on  each  task  is  shown 

30.  A summary  of  all  significant  findings  which  were  obtained 
is  found  in  Appendix  P. 
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in  Table  II.  These  data  were  evaluated  by  an  analysis  of  variance 
(Lindquist,  1953;  Type  I'll)  which  is  summarised  in  Table  III.  The 
Interaction  of  anxiety  and  intelligence  was  statistically  signi- 
ficant (P  < .05).  This  interaction  is  shown  In  figure  1 in  which 
it  may  be  noted  that  the  KiA-Eil ) group  made  more  correct  reports 
than  did  the  LoA-Hllq  group,  whereas  the  EiA-LoIq  group  made 
fewer  correct  reports  than  did  the  LoA-LoIf  group.  Thus,  as  was 
expected,  anxiety  facilitated  the  concept  formation  of  high  in- 
telligence subjects  and  interfered  with  the  concept  formation  of 
low  intelligence  subjects. 

The  interaction  of  intelligence  and  tasks  was  also  statis- 
tically significant  (P  < .001).  This  interaction  is  shown  in 
Figure  2 where  it  may  be  noted  that  the  high  intelligence  sub- 
jects made  more  correct  reports  on  Task  2 than  on  Task  1,  whereas 
the  low  Intelligence  subjects  made  about  the  same  number  of  cor- 
rect reports  on  each  task.  Thus,  the  high  intelligence  subjects 
improved  in  their  performance  from  Task  1 to  Task  2 but  the  low 
intelligence  subjects  did  not. 

The  interactive  effects  of  anxiety  and  intelligence  and 
the  interactive  effects  of  intelligence  and  tasks  upon  concept 
formation  proficiency,  as  found  for  correct  reports,  might  be 
more  clearly  interpreted  if  the  subject's  conclusions  were  ex- 
amined in  more  detail.  Data  were  available  for  the  six  types 
of  errors  made  by  the  subjects  in  forming  their  conclusions 
about  the  concept. 
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Table  II 

MEAN  NUMBER  OF  CORRECT  REPORTS,  WITH  STANDARD  DEVIATIONS, 
FOR  THE  FOUR  SUBJECT  GROUPS  ON  BOTH  TASKS 


HiA 

LoA 

Task 

1 

2 

1 

2 

HilQ 

M 

35.72 

44.25 

30.79 

42.38 

38.28 

7.71 

5.70 

7.17 

6.66 

8.58 

LoIQ 

M 

27.22 

28.38 

33.07 

33.55 

30.55 

Cf 

7.54 

9.47 

8.25 

8.48 

8.69 

M 

31.47 

36.31 

31.93 

37.96 

& 


8.64  11.14 


7.67  8.71 
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Table  III 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  (TYPE  III)  FOR  CORRECT  REPORTS 


Source 

df 

ms 

1 

Between  subjects 

(55) 

Anxiety  (A) 

1 

31.292 

Intelligence  (I) 

1 

1672.015 

19.442  *** 

A X I 

1 

556.001 

6.465  * 

Error  between 

52 

85.997 

Within  subjects 

(56) 

Tasks  (T) 

1 

829.198 

25.587  *** 

T X A 

1 

9.841 

T X I 

1 

597.744 

18.444  *** 

T X A X I 

1 

25.569 

Error  within 

52 

32.407 

*** P < .001 


*P  < .05 


J. ... 


(i 

. 

( ^ d.': x. 

. - 

( ; ■■  • ■■  .0  ...  .0  .-j  , i 

. 

. 

. . 

— -n., 

-•  v ..  - ...  . i 

. 

( 

... 

. 

J 

■ • . 

v . ; . 

i : 

i 

V ' 

c A. 

) . > 

. • > 


MEAN  NUMBER  OF  CORRECT  RESPONSES 


^3 


!- 


Figure  1 

Mean  number  of  correct  responses  (reports)  for 
the  four  Experimental  Groups,  HiA-HilQ, 
HiA-LoIQ,  LoA-HilQ , and  LoA-LoIQ 
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High  Intelligence 
(N  = 28) 


32- 


< 

LiJ 


30- 


Low  Intelligence 

(N  = 28) 
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Figure  2 

Mean  number  of  correct  reports  for  subjects 
with  high  intelligence  and  for  subjects 
with  low  intelligence  on  each  of  the 
concept  formation  tasks 


two 


/dialysis  of  errors  in  concept  format  ion 


The  types  of  errors  of  reported  knowledge  of  attribute 
inclusion  which  were  examined  were : I/M,  M/I,  I/?,  L/?,  ?/I, 

and  ?/K.,  The  data  for  each  error  type  were  analysed  by  separate 
analy^  -s  of  variance  (Lindquist,  1953?  Type  III),  dince  the 
results  for  the  error  measures  will  be  used  to  explicate  the 
findings  for  correct  reports,  two  error  types,  ?/L  and  N/?, 

31 

which  were  not  useful  in  this  regard,  will  net  be  considered." 

The  remaining  four  error  types  will  be  presented  in  terms  of  the 

obtained  effect  for  correct  reports  which  they  explicate. 

The  interactive  effects  of  anxiety  and  intelligence  udc 

errors.  A significant  interaction  of  anxiety  and  intelligence 

was  obtained  for  only  one  of  the  six  error  types,  K/I  errors. 

The  mean  number  of  N/I  errors,  with  standard  deviations,  for 

each  of  the  four  experimental  groups  is  shown  in  Table  I? 

32 

and  the  analysis  of  variance  is  summarised  in  Table  The 

interaction  of  anxiety  and  intelligence  was  statistically  signifi- 
cant (P  < *05) * the  HiA-HilQ  group  made  fewer  T/I  errors  than 
the  LoA-Eilb  group,  whereas  the  HiA-LcIQ  group  made  more  l/l 
errors  than  the  L0A-L0IQ  group.  Thus,  anxiety  and  intelligence 
had  interactive  effects  upon  the  subject’s  ability  to  draw  a 
definite  conclusion,  when  he  was  presented  with  information  es- 
tablishing that  an  attribute  was  included  in  the  concepts  anxiety 


31.  The  results  for  ?/N  and  li/1  errors  are  shown  in  Appen- 
dix G. 

32.  The  table  of  means  and  standard  deviations  for  the  four 
experimental  groups  C2&  each  task  is  shown  in  Appendix  G. 
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Table  IV 

MEAN  N/I  ERRORS,  WITH  STANDARD  DEVIATIONS,  FOR  THE  FOUR 
SUBJECT  GROUPS,  HIA-HIIQ,  LOA-HIIQ,  HIA-LOIQ, 

AND  LOA-LOIQ 


HiA 

LoA 

HilQ 

M 

.35 

3.82 

a 

.91 

3.68 

LoIQ 

M 

1.60 

1.96 

© 

4.23 

3.50 

1 u . 
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Table  V 


SUMMARY  OF  ANALYSIS 

OF  VARIANCE 

(TYPE  III) 

FOR  M/I  ERRORS 

Source 

d £ 

as 

¥ 

Between  subjects 

(55) 

Anxiety  (A) 

1 

2.580 

Intelligence  (I) 

1 

102.223 

8.207  ** 

A X I 

1 

67.581 

5.426  * 

Error  between 

52 

12.455 

Within  subjects 

(56) 

Task  (T) 

1 

3.938 

T X A 

1 

3.S37 

T X I 

1 

27.009 

2.704 

T X A X I 

1 

.223 

Error  within 

52 

9.988 

**P  < .01 


*P  < .05 
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facilitated  this  aspect  of  concept  formation  for  high  intelligence 
subjects,  and  interfered  with  it  for  low  intelligence  subjects, 

A slight  trend  towards  an  anxiety  by  intelligence  inter- 
action for  I A errors  may  be  noted  in  fable  VI  in  which  the  means 
and  standard  deviations  for  these  errors  are  given.  These  errors 
are  similar  to  IT/I  errors  in  that  both  types  are  commission  errors 
with  information  given.  The  HiA-LolQ  group  tended  to  make  more 
IA  errors  than  the  LoA-LclQ  group.  The  failure  to  obtain  a 
statistically  significant  interaction  of  anxiety  and  intelligence 
for  I/IT  errors  (the  summary  of  the  analysis  of  variance  is  shorn 
in  Appendix  G)  appears  to  be  related  to  a floor  effect  for  the 
high  Intelligence  groups  on  this:  error  measure;  the  mean  error 
scores  for  the  high  intelligence  groups  were  less  than  .25  for 

33 

each  task  which  is  very  close  to  the  minimum  score  of  0 errors. 

The  effects  of  intelligence  upon  errors.  The  finding  of 
an  intelligence  by  tasks  interaction  for  total  correct  reports 
has  already  provided  evidence  that  the  prediction  in  this  experi- 
ment, based  on  the  findings  in  many  previous  studies,  that  higher 
levels  of  intelligence  would  tend  to  facilitate  concept  formation 
was  possibly  based  upon  an  oversimplified  analysis  of  concept  for- 
mation. Further  evidence  of  this  was  forthcoming  when  the  error 
types  were  examined. 


33.  This  floor  effect  is  probably  due  To  die  fact  that  the 
dedueible  conclusions  for  I/N  errors  and  for  M/I  errors  are  differ 
exit.  For  I A errors  the  dedueible  conclusion  is  A,  and  /.  con- 
clusions are  established  by  positive  instances.  For  IT/I  errors 
the  dedueible  conclusion  is  /I,  and  /I  conclusions  are  established 
primarily  b negative  instances.  Since  negative  instances  are 
known  to  be  harder  to  use  than  positive  instances  (Fovland  and 
. eiss , 1953)5  subjects  should  make  more  IT/I  errors  than  I/IT  errors 
In  the  present  experiment,  the  high  intelligence  suljoets  made 
almost  no  I/N  errors. 
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The  expected  facilitation  of  concept  formation  by  in- 

34 

telligence  was  obtained  for  only  two  error  types,  I/H  and  I/?. 

The  means  and  standard  deviations  for  these  error  measures  are 
given  in  Table  VI.  The  t levant  analyses  of  variance  are  summar- 
ized in  Appendix  &.  The  data  for  I/N  errors  show  that,  on  both 
tasks,  both  low  intelligence  groups  made  more  errors  than  did 
the  high  intelligence  groups  (F  * 7*121 | df  z 1/52;  F < .05)* 

The  data  for  I/?  errors  show  that,  on  both  tasks,  both  low  in- 
telligence groups  made  many  more  errors  than  did  the  high  in- 
telligence groups  (F  z 19. **27;  df  = 1/52?  P < .001).  These  re- 
sults indicate  a tendency  on  the  part  of  low  intelligence  sub- 
jects to  erroneously  conclude  that  an  attribute  is  included  in 
the  concept,  especially  when  no  deductively  useful  information 
has  been  given. 

An  intelligence  by  tasks  interaction,  which  paralleled 
the  interaction  of  these  variables  for  correct  reports,  was  found 
for  only  one  error  type,  ?/I  errors.  The  mean  number  of  ?/I 
errors,  with  standard  deviations,  on  each  task  for  the  four  ex- 
perimental groups  is  given  in  Table  VII  and  the  analysis  of  vari- 
ance is  summarized  in  Table  VIII,  The  significant  interaction 
of  intelligence  and  tasks  (P  < .001),  is  depicted  in  figure  3* 

The  high  intelligence  subjects  made  more  ?/I  errors  than  the  low 
intelligence  subjects  on  Task  1,  whereas,  on  Task  2,  the  high 
intelligence  subjects  made  somewhat  fewer  errors  than  the  low 

3^*  A significant  main  effect  of  intelligence  was  obtained 
for  li/1  errors,  but  the  effect  was  a by-product  of  the  interaction 
of  anxiety  and  intelligence. 
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Table 

MEAN  NUMBER  OF  I/N  AND  I/?  ERRORS,  WITH  STANDARD  DEVIATIONS, 


FOR  THE 

FOUR  SUBJECT  GROUPS 

ON  BOTH 

TASKS 

I/N 

Errors 

HiA 

LoA 

Task 

1 

2 

1 

2 

HilQ 

M 

.21 

.06 

.21 

.00 

. 12 

O’ 

.58 

.21 

.42 

.00 

.38 

LoIQ 

M 

2.78 

1.54 

1.07 

1.20 

1.65 

e 

3.60 

3.77 

2.05 

3.24 

3.22 

I/? 

Errors 

HiA 

LoA 

Task 

1 

2 

1 

£ 

HilQ 

M 

.93 

1.18 

.57 

.24 

. 73 

cr 

1.86 

3.20 

1.45 

.54 

1.98 

LoIQ 

M 

6.21 

6.61 

4 .43 

5.59 

5.71 

«r 

6.68 

6.95 

5.21 

7.38 

6.48 
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Table  VII 

MEAN  HUMBER  OF  ?/l  ERRORS,  WITH  STANDARD  DEVIATIONS , 

FOR  TEE  FOUR  SUBJECT  GROUPS  OK  BOTH  TASKS 


HiA 

LoA 

Task 

1 

2 

1 

2 

H1IQ 

M 

7.07 

1.78 

8.93 

4. 14 

5.48 

«r 

5.98 

4 . 44 

5.81 

5.64 

6.02 

LoIQ 

M 

3.57 

4.36 

4.36 

4.28 

4. 14 

<r 

5.24 

6.03 

4.85 

6.30 

5.49 

M 

5.32 

3.07 

6.64 

4.21 

<r 

5.80 

5.36 

5.74 

5.87 
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Table  VIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  (TYPE  III)  FOR  ?/ I ERRORS 


Source 

df 

ms 

F 

Between  subjects 

(55) 

Anxiety  (A) 

1 

45.509 

Intelligence  (I) 

1 

50.223 

A X I 

1 

21.438 

Error  between 

52 

47.757 

Within  subjects 

(56) 

Tasks  (T) 

1 

153.223 

10.720  ** 

T X A 

1 

.223 

T X I 

1 

203.581 

14.243  *** 

T X A X I 

1 

3.223 

Error  within 

52 

14.293 

***p  < .001 


**P  < .01 
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MEAN  NUMBER  OF  ?/I  ERRORS 


Figure  3 

Mean  number  of  ?/l  errors  for  subjects  with 
high  intelligence  and  for  subjects  with 
low  intelligence  on  each  of  the 
two  concept  formation  tasks 


5^ 


inteliigence  subjects.  This  was  a rathe  surprising  result: 
higher  levels  of  intelligence  lead  to  more  ?/I  errors  for  the 
first  of  two  concept  formation  tasks.  However,  a similar  finding 
was  obtained  in  a previous  study  which  was  part  of  the  pilot  work 
for  the  present  study*0'*  It  may  be  concluded  that  for  the  more 
difficult  concept  formation  task,  high  intelligence  subjects, 
when  faced  with  Information  establishing  that  an  attribute  was 
included  In  the  concept,  tended  to  report  that  they  did  not  know 
whether  or  not  the  attribute  was  included  in  the  concept  acre 
frequently  than  low  intelligence  subjects. 


35.  In  the  previous  study,  using  somewhat  difference  concept 
formation  tasks,  high  intelligence  subjects  made  more  ./I  errors 
for  the  first  three  of  four  tasks. 
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Chapter  V 

DISCUSSION 


XM  cr  .mm&i  2m  m Xm&rnX. 

The  results  for  total  correct  reports  of  knowledge  of 
attribute  inclusion  showed  that  anxiety  facilitated  concept  forma- 
tion proficiency  for  higher  levels  of  intelligence  and  interfered 
with  concept  formation  roficieney  for  lower  levels  of  intelli- 
gence (Figure  1,  p.  43).  .his  finding  was  consistent  with  the 
expectation  derived  from  the  extension  of  o pence’s  (195$)  theory 
to  include  intelligence  as  a variable.  he  obtained  interaction 
was  interpreted  within  the  extended  theory  according  to  the  follow- 
ing line  of  reasonings 

1)  Since  task  difficulty  was  assumed  to  be  a function 
of  i:  telligence  and  task  complexity,  and  since  task  complexity 
was  held  relatively  constant,  it  was  assumed  that  differences  in 
task  difficulty  would  be  produced  by  the  differences  in  intelli- 
gence among  the  subjects,  i.e.,  high  intelligence  suojects  would 
find  the  tasks  easier  than  did  low  intelligence  subjects,  -ho 
results  were  consistent  with  this  assimaption  since  high  intelli- 
gence subjects  drew  more  correct  conclusions  about  the  concepts 
(Figure  2,  p.  44) , and  therefore  fewer  incorrect  conclusions, 
than  did  low  intelligence  subjects. 

(55) 
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2)  Previous  studies  have  shown  that  higher  levels  Gf 
anxiety  facilitate  performance  on  tasks  which  were  assumed  to 
elicit  few  incorrect  response  tendencies,  and  impaired  performance 
on  tasks  which  were  assumed  to  elicit  many  incorrect  response  ten- 
dencies. Since,  according  to  1),  for  a given  task,  high  intelli- 
gence subjects  should  show  fewer  h correct  response  tendencies 
than  low  intelligence  subjects,  it  was  expected  that  higher  levels 
of  anxiety  would  facilitate  the  concept  formation  proficiency  of 
high  intelligence  subjects  and  impair  the  co  icept  formation  pro- 
ficiency of  low  intelligence  subjects.  This  expectation  was  con- 
firmed by  the  results. 

The  interaction  of  anxiety  and  intelligence  for  correct 
reports  was  further  explicated  b examining  the  six  error  types. 

If  a.  finding  obtained  for  correct  reports  was  also  obtained  for 
one  or  more  error  types  it  could  be  said  that  the  finding  for  the 
error  types  had  determined  the  finding  for  correct  reports.  This 
was  so  because  the  six  error  types  added  together  produced  total 
errors,  which  was  the  complement  of  total  correct  reports* 

The  anxiety  by  intelligence  interaction  for  correct  re- 
ports was  found  to  he  determined  by  similar  interactions  of  these 
variables  for  the  two  simple  error  types,  IT/I  and  I/k,  which  fall 
into  the  category  of  commission  errors  with  information  given, 
for  this  category  of  errors,  anxiety  facilitated  the  performance 
ci  high  intelligence  subjects  and  impaired  die  performance  of  low 
intelligence  subjects.  The  obtained  interaction  was  statisti- 
cally significant  for  b/i  errors 5 for  I/N  errors,  although  similar 
trends  in  the  means  were  observed,  the  relationship  appeared  to 
have  been  obscured  by  a floor  effect  in  both  high  intelligence 
groups.  The  finding  of  an  anxiety  by  intelligence  interaction 
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solely  for  errors  categorised  as  commission  errors  with  informa- 
tion given  is  consistent  with  the  theoretical  notions  from  which 
the  interaction  was  predicted.  1 commission  error  with  informa- 
tion given  is  analogous  to  an  erroneous  response  to  a stimulus 
in  o pence’ s theory  of  anxiety  and  performance.  Therefore,  errors 
of  this  type  would  be  expected  to  show  the  anxiety  by  intelligence 
interaction  predicted  by  the  theory.  On  the  other  hand  both 
omission  errors  and  errors  male  with  no  information  given  have  no 
obvious  counterparts  in  the  theory.  A similar  approach  to  the 
isolation  of  the  effects  of  anxiety  and  intelligence  upon  various 
types  of  errors  has  been  taken  b dpielberger  and  Grier 3^  in  a 
study  of  serial  verbal  learning.  The  present  writer  combined 
certain  of  these  authors*  error  types  into  the  categories,  com- 
mission errors^and  omission  errors,  and  found  that  the  effects 
of  intelligence  and  anxiety  tended  to  interact  for  commission 
errors  but  net  for  omission  errors;  for  commission  errors  anxiety 
facilitated  the  performance  of  the  brighter  subjects  and  inter- 
fered with  the  performance  of  the  duller  subjects,  as  was  the  case 
for  commission  errors  with  information  given  in  the  present  study. 

Tjoe  jf 

l rev ions  studies  have  reported  that  higher  levels  of  in- 
telligence facilitated  concept  formation.  In  the  "resent  experi- 
ment, similar  findings  were  obtained  for  correct  reports:  the 


36.  Personal  communication,  June  15,  19 6l. 

37.  Commissi on  errors  in  a serial  verbal  learning  procedure 
are  analogous  to  commission  errors  wi  ,L  infc r.uaticn  given  in  con- 
cept formation  since  a member  of  the  list  to  be  learned  is  present 
as  a stimulus  on  each  trial. 
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high  intelligence  subjects  made  more  correct  rsrerts  on  both 
tasks  than  did  low  intelligence  subjects  (Figure  2,  p.  M*) . How- 
ever, the  results  were  more  complicated  than  is  suggested  by  this 
finding*  lor  correct  reports,  the  effects  of  intelligence  inter- 
acted with  the  effects  of  the  tasks  so  that  the  facilitation  of 
concept  formation  by  intelligence  was  much  more  marked  on  the 
second  task*  These  findings  for  correct  reports  were  further  ex- 
plicated by  examining  the  results  for  the  error  types* 

The  general  facilitation  of  concept  formation  oy  intelli- 
gence, shown  in  correct  reports,  was  found  for  three  of  the  six 
error  types,  K/l,  I/  ',  and  I/?.  For  11/ I errors  and  I/I  errors  the 
effects  of  intelligence  were  complicated  by  those  of  anxiety  5 the 
interactive  effects  of  anxiety  and  intelligence  for  these  error 
types  have  already  been  discussed*  For  I/V  errors,  the  effects 
of  intelligence  were  independent  of  those  of  anxiety:  low  intelli- 

gence subjects  made  many  more  I/r  errors  than  high  intelligence 
subjects.  This  finding  indicates  that  low  intelligence  subjects 
tended  to  conclude  that  ar  attribute  was  included  in  the  concept 
(X)  when  insufficient  information  had  been  given  for  deducing 
whether  or  not  the  attribute  was  included  (/ ?)  * This  type  of  error 
was  the  strongest  single  erronecus  tendency  on  the  part  of  low  in- 
telligence subjects,  constituting  about  one-third  of  their  total 
errors. 

-Examination  of  the  interviews  given  cc  the  subjects  upon 
completion  of  the  concept  formation  tasks  suggested  an  explanation 

for  the  tendency  of  low  intelligence  subjects  tc  make  1/v  errors* 
These  subjects  appeared  to  use  a relatively  simple  strategy-3'  in 

3: ' • k strategy  is  a method  of  translating  information  giver 
into  conclusions  about  the  concept,  e.g.,  the  use  of  cognitive 
principles  described  in  the  hypothetical  examples  in  Chapter  II. 
Bruner,  ucodnow  and  .rust in  (19*56,  p.  have  used  tho  term  in  a 
somewhat  similar  sense. 
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forming  their  concept s,  presumably  because  their  relatively  limit- 
ed intellectual  capacity  made  the  tasks  difficult  for  them*  their 
strategy  was  not  only  sluv  le  but  focused  upon  discovering  the  attri- 
butes which  were  lixcinded  in  the  concept  rather  than  those  which 
were  not  included  in  the  concept,  possibly  became  the  instructions 
stressed  this  aspect  of  the  task.  The  strategy  which  low  intelli- 
gence subjects  appeared  to  prefer  was  an  inductive  one:  they  tend- 

ed to  conclude  that  an  attribute  was  included  in  the  concept  if 
its  value  had  remained  the  same  in  two  or  three  positive  instances. 
This  strategy  lead  to  I/?  errors  because,  in  the  tasks  employed, 
the  erroneous  report  that  an  attribute  was  included  in  the  concept 
could  often  be  made  on  an  inductive  basis  before  a correct  report 
that  the  attribute  was  included  could  be  made  on  the  deductive 
basis  used  to  define  correct  reports. 

Perhaps  the  most  surprising  eoru;  lication  of  the  effects  of 
intelligence  upon  concept  formation,  found  in  the  present  study, 
was  the  interaction  of  intelligence  and  tasks  for  i/I  errors: 
high  intelligence  subjects  made  more  t/1  errors  on  the  first  task 
than  low  intelligence  subjects,  whereas  ; igh  intclli  ,ence  subjects 
made  slightly  fewer  i/I  errors  cn  the  second  task  than  low  intelli- 
gence subjects  (f  igure  3, . thus,  on  the  first  of  two  concept 
formation  tasks , brighter  subjects  tended  more  frequently  than 
duller  subjects  to  report  that  they  clid  not  knot:  whether  or  not 
an  attribute  was  included  in  the  concept  ( . ) , when  they  could  have 
deduced  that  it  was  included  (/I).  his  was  the  strongest  erron- 
eous tendency  among  high  intelligence  subjects;  more  than  half  of 
their  total  errors  were  ?/I  errors. 

Examination  of  the  interviews  suggested  an  explanation  for 
the  finding  that  high  intelligence  subjects  made  ore  //I  errors 
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on  the  first  task.  High  intelligence  subjects  appeared  to  use 
deductive  strategies,  e.g. , if  only  one  attribute  had  a different 
value  in  a negative  instance  compared  to  a positive  instance  they 
concluded  that  that  attribute  was  included  in  the  concept  (see 
page  5-,  and  pages  31-32  for  other  deductive  strategies,- . much 
strategies  led  to  v/X  errors  because  the  information  which  es- 
tablished the  deducible  conclusion  /I  was  conveyed,  primarily  by 
negative  instances  which  are  known  to  be  relatively  difficult 
to  use  in  concept  formation  (hovland  and  Weiss,  1953)*  deductive 
strategies  may  have  led  to  more  ?/X  errors  on  the  first  task  than 
on  the  second  task  because  the  information  from  which  the  con- 
clusion /I  could  be  deduced  was  more  complex  in  the  first  task: 
in  fasic  1 this  information  was  conveyed  by  combinations  of  nega- 
tive and  positive  instances,  whereas  in  Task  2 it  was  conveyed 
by  negative  instances  only  (see  page  31-32).  ..hen  faced  with 
these  particularly  difficult  kinds  of  information,  which  had  to 
be  used  in  a successful  deductive  strategy,  high  intelligence 
subjects  may  have  been  reluctant  to  draw  the  deducible  conclusion 
/X  until  they  were  quite  certain  that  it  was  correct;  therefore, 
they  may  have  reported  that  they  aid'  not  know  (/?)  instead.  In 
contrast  to  this,  low  intelligence  subjects  encountered  these 
difficult  kinds  of  information  less  often  because  they  tendea  to 
use  positive  rather  than  negative  instances  to  induce  the  attri- 
butes included  in  the  concept  (X). 
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Appendix  A 

Taylor  Manifest  Anxiety  Scale 

BIOGRAPHICAL  QUESTIONNAIRE 
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Do  not  write  or  mark  on  this  booklet  in  any  way.  Your  answers  to 
the  statements  in  this  inventory  are  to  be  recorded  only  on  the  separate 
Answer  sheet. 

Print  your  name  on  the  blank  provided  on  the  Answer  sheet. 


The  statements  in  this  booklet  represent  experiences,  ways  of 
doing  things  or  beliefs  or  preferences  that  are  true  of  some  people  but 
are  not  true  of  others.  You  are  to  read  each  statement  and  decide 
whether  or  not  it  is  true  with  respect  to  yourself.  If  it  is  true  or 
mostly  true,  put  an  x in  the  space  under  the  letter  a on  the  Answer 
sheet  next  to  the  same  number  as  the  statement  you  are  answering.  If 
the  statement  is  not  usually  true  or  is  not  true  at  all,  put  an  x in  the 
space  under  the  letter  b.  You  must  answer  the  statement  as  carefully 
and  honestly  as  you  can.  There  are  no  correct  or  wrong  answers:  we  are 
interested  in  the  way  you  work  and  in  the  things  you  believe. 

Remsnber:  Mark  the  answer  space  in  column  a.  if  the  statement  is 
true  or  mostly  true;  mark  the  answer  space  in  column  b in  the  Answer 
sheet  if  the  statement  is  false  or  mostly  false.  Mark  each  item  as 
you  come  to  it.  Here  is  an  example: 


I would  like  to  be  a farmer. 


a 


b 

Z7 


If  you  would  like  to  be  a farmer,  that  is,  if  the  statement  is  true  as 
far  as  you  are  concerned,  you  would  mark  in  the  space  under  the  letter 
a.  If  the  statement  is  false,  you  would  mark  in  the  space  under  the 
letter  b. 


DO  NOT  MARK  ON  THIS  BOOKLET 


NOTE:  The  15  L-scale  items  from  the  Minnesota  Multiphasic 

Personality  Inventory  are  indicated  by  an  (L)  after 
the  item. 
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1. 

I am  often  sick  to  my  stomach. 

20. 

2. 

I do  not  tire  quickly. 

21. 

3. 

I am  no  more  nervous  than  other 
people  * 

22* 

4. 

I have  very  few  headaches. 

5. 

I work  under  a great  deal  olf 

23* 

strain. 

24. 

6. 

Once  in  a while  I think  .of*  things 
too  bad  to  talk  about.  ' J 

7. 

I cannot  keep  my  mind  on  one 
thing . 

25. 

8. 

I worry  over  money  and  business. 

26 . 

9. 

I frequently  notice  my  hand  shakes 
when  I try  to  do  something. 

27. 

.0. 

I blush  no  more  often  than  others. 

28. 

.1. 

I do  not  always  tell  the  truth.  (L) 

29. 

-2. 

I have  diarrhea  ("the  runs") 
once  a month  or  more. 

30. 

-3. 

I worry  quite  a bit  over  possible 
troubles . 

31. 

14. 

I practically  never  blush. 

32. 

15. 

I get  angry  sometimes.  (L) 

33. 

16. 

I am  not  often  afraid  that  I 
am  going  to  blush. 

34. 

L7. 

I have  nightmares  every  few 
nights . 

35. 

L8. 

My  hands  and  feet  are  usually 
warm  enough. 

36. 

37. 

: r> 

T sweat  very  easily  even  on 
cool  days. 

i 


Page  2 

When  embarrassed  I often  break  out  in 
a sweat  which  is  very  annoying* 

Sometimes  when  J am  not  feeling  well 
I am  cross.  ' ' 

I do  not  often  notice  my  heart  pounding 
and  I am  seldom  short  of  breath, 

1 feel  hungry  almost  all  the  time. 

If  I could  get  into  a movie  without 
paying  and  be  sure  I was  seen, 

I would  probably  do  it.  (Lj 

Often  my  bowels  don’t  move  for  several 
days  at  a time. 

I have  a great  deal  of  stomach  trouble. 

I would  rather  win  than  lose  in  a 
game.  (L) 

At  times  I lose  sleep  over  worry. 

My  sleep  is  restless  and  disturbed. 

I often  dream  about  things  I don’t 
like  to  tell  other  people, 

I like  to  know  some  important  people 
because  it  makes  me  feel  important,  (L) 

I am  easily  embarrassed. 

My  feelings  are  hurt  easier  than 
most  people. 

I often  find  myself  worrying  about 
something. 

I do  not  like  everyone  I know.  (L) 

I wish  I could  be  as  happy  as  others. 

I am  usually  calm  and  not  easily 
upset . 
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8.  I gossip  a little  at  times,  (l) 

9.  I cry  easily, 

0.  I feel  anxious  about  something 
or  someone  almost  all  the  time. 

;i.  I am  happy  most  of  the  time. 

12.  It  makes  me  nervous  to  have 
to  wait. 

13.  Sometimes  at  elections  I vote 
for  men  about  whom  I know  very 
little.  (L) 

14.  At  times  I am  so  restless  that 

I cannot  sit  in  a chair  for  very 
long . 

45.  Sometimes  I get  so  excited  that 
I find  it  hard  to  get  to  sleep. 

46.  I have  often  felt  that  I faced 
so  m?ny  difficulties  I could  not 
overcome  them. 

47.  Once  in  a while  I laugh  at  a 
dirty  joke,  (l) 

48.  At  times  I have  been  worried 
beyond  reason  about  something 
that  really  did  not  matter. 

49.  I do  not  have  as  many  fears  as 
my  friends. 

50.  I have  been  afraid  of  things  or 
people  that  I know  could  not 
hurt  me. 

51.  At  times  I feel  like  swearing.  (L) 

52.  I certainly  feel  useless  at  times. 

53.  I find  it  hard  to  keep  my  mind 
on  a task  or  job. 

54.  I am  more  self-conscious  than 
most  people. 


Page  3 

. I do  not  read  every  editorial  in 
the  newspaper  every  day.  (L) 

. I am  the  kind  of  person  who  takes 
things  hard. 

. I am  a very  nervous  person. 

. Life  is  often  a strain  for  mei, 

. At  times  I think  I an  no  good  at 
arl  . 

„ Once  in  a while  I put  off  until 

tomorrow  what  I should  do  today.  (L) 

. I am  not  at  all  confident  of  myself. 

. At  times  I feel  that  I am  going  to 
crack  up. 

. I don't  like  to  face  a difficulty 
or  make  an  important  decision. 

. My  table  manners  are  not  quite  as 
good  at  home  as  when  I am  out  in 
company.  (L) 

. I am  very  confident  of  myself. 
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Appendix  B 
Figure  4 
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Appendix  C 
Instructions 


Set 


Introduction 


Rows  and 
Symbols 


Rule 


Let  me  begin  by  reading  the  instructions. 

This  is  an  experiment  in  conceptual 
thinking.  Conceptual  thinking  is  concerned 
with  the  use  o£  abstract  ideas,  and  rules,  and 
general  principles.  This  is  part  of  an  in- 
vestigation of  factors  which  affect  college 
grades.  We  expect  that  persons  who  are  good 
at  conceptual  thinking  should  be  able  to  do 
better  in  college  courses  which  involve  ab- 
stractions and  generalizations. 

In  this  particular  experiment  the  type 
of  abstraction  that  we  will  use  is  in  the  form 
of  a rule.  You  will  be  shown  a row  of  symbols 
which  conform  to  a simple  rule. 

For  instance,  here  is  such  a row  of  sym- 
bols (show  sample  with  first  row  uncovered). 

The  row  is  made  up  of  these  three  symbols 
only  (point  to  symbols  by  name).  Each  posi- 
tion in  the  row  is  identified  by  a letter. 

Each  lettered  position  can  have  one  and  only 
one  of  these  symbols.  (Cover  sample.) 

Here  is  an  example  of  the  sort  of  rule 
which  you  will  use.  The  rule  might  be 
B-ditto  and  D-dash.  Notice  that  the  rule 
specifies  just  one  symbol  for  each  position 
involved  in  the  rule,  (say  slowly:)  B-ditto 
and  D-dash.  This  row  conforms  to  that  rule 
because  it  has  a ditto  at  B (point)  and  it 
has  a dash  at  D (point).  Suppose  the  rule 
were  A-eomma,  E-comma,  and  F-ditto.  This  row 
(point)  would  not  conform  to  that  rule  because, 
while  A has  a comma  (point),  and  F has  a ditto 
(point),  E does  not  have  a comma  (point). 
Suppose  the  rule  were  C-dash;  would  this  row 
conform  to  the  rule  or  not?  (Ask  about  row 
2).  Suppose  the  rule  were  F-ditto  and  G-dash; 
which  of  these  rows  would  not  conform  to  that 
rule,  F-ditto  and  G-dash? 
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You  can  see  that  the  rule  can  involve 
one  or  two  or  three  or  more  of  the  positions 
in  the  row. 

Please  make  up  a rule  yourself  and  tell 
me  which  of  these  rows  conform  to  it.  (Cover 
sample . ) 

In  the  tasks  which  I will  give  you,  your 
aim  will  be  to  discover  a rule,  which  I have 
in  mind,  by  examining  a number  of  rows  of  sym- 
bols like  these.  I will  show  you  the  rows 
one  at  a time,  and  each  time  I show  you  a new 
row  1*11  tell  you  whether  it  conforms  to  the 
rule  or  not.  You  can  discover  the  rule  by 
examining  the  rows,  and  noting  whether  they 
conform  to  the  rule  or  not.  The  rule  will 
stay  the  same  throughout  the  task. 

As  soon  as  you  think  you  have  discovered 
the  rule  tell  me  what  you  think  it  is.  When 
you  are  confident  that  you  have  discovered 
the  rule  you  may  stop.  I won't  tell  you  whe- 
ther you  have  the  right  rule  or  not. 

We  need  a record  of  your  progress  as  you 
work.  Please  use  this  record  sheet  to  record 
what  you  discover  about  the  rule  (give  S his 
sheet).  Here  is  an  example  of  how  you  can  do 
this  (show  example  sheet).  Suppose  the  rule 
is  B-ditto  and  D-dash  (point  to  rule),  and 
suppose  you  have  discovered  this  rule.  You 
can  record  what  you  have  discovered  by  putting 
an  I at  position  B and  an  I at  position  D 
(point  to  example  1)  to  indicate  that  you  know 
they  are  invo Ived  in  the ‘rule.  (Point  to  I 
code)  I stands  for  involved  in  the  rule.  Then 
you  would  put  an  N for  all  the  other  positions 
(point  to  M positions)  to  show  that  you  know 
they  are  not  invo lved  in  the  rule.  (Point  to 
N code)  N stands  for  not  involved  in  the  rule. 
By  doing  this,  (point  to  row)  then,  you  will 
have  recorded  that  you  know  that  B and  D are 
involved  in  the  rule,  and  you  know  that  the 
other  positions  are  not  involved.  Is  this 
clear  so  far? 

Suppose  you  don't  know  what  the  rule  is. 
Then  you  would  put  a ? for  each  position  to 
indicate  that  you  don't  know  whether  the  posi- 
tion is  involved  in  the  rule  or  not  (point  to 
example  2).  (Point  to  ? code)  ? stands  for 
don't  know. 
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Reporting 
Attribute 
Status  : 

In  Task 


Present  Task. 


How  suppose  you  have  discovered  something 
about  the  rule  but  not  all  about  it.  For  in- 
stance, you  might  know  that  position  B is  in- 
volved in  the  rule,  so  you  would  put  an  I for 
B (point  to  example  3).  And  you  might  know 
that  positions  E and  F are  not  involved  in  the 
rule,  so  you  would  put  H*s  for  E and  F (point). 
But  you  might  not  know  whether  the  other  posi- 
tions are  involved  in  the  rule  or  not  so  you 
would  put  a ? for  each  of  them  (point). 

Suppose  you  have  discovered  that  D is  in- 
volved in  the  rule  and  A,  C,  and  G are  not 
involved.  What  would  you  put  down  to  record 
this?  Write  it  out  here  (point  to  blank  row). 
If  D is  involved  in  the  rule  and  A,  C,  and  G 
are  not  involved.  (Give  B & D involved  and  H 
not  involved  as  additional  example  if  needed). 

In  the  task  that  I will  give  you,  you 
will  be  working  to  discover  the  rule  by  examin- 
ing the  rows  and  noting  whether  they  conform 
to  the  rule  or  not.  After  you  have  examined 
each  row,  fill  in  your  record  sheet  in  the 
same  way  as  you  did  here  (point  to  example), 
putting  an  I or  an  N or  a ? for  each  position. 
The  aim  is  to  record  your  best  knowledge  about 
the  rule,  which  you  have  obtained  from  all  the 
rows  up  to  the  one  you  are  working  on.  Remem- 
ber you  can  stop  when  you  are  confident  that 
you  have  discovered  the  rule. 

Do  you  have  any  questions  about  what  I 
have  read? 

Alright,  here  is  the  first  task.  (Show 
whole  sheet  from  a distance,  then  place  before 
S and  cover  except  for  first  row,  while  say- 
ing--) These  rows  are  made  up  of  these  three 
symbols  only  (indicate  by  name).  There  is  a 
rule  for  you  to  discover  and  this  row  conforms 
to  it.  The  plus  (point)  indicates  that  this 
row  conforms  to  the  rule.  As  soon  as  you  have 
finished  examining  each  row  fill  in  the  record 
sheet  and  I will  move  the  card  down  to  show 
you  the  next  row. 

(Indicate  that  the  first  line  will  be  all  ? 
if  S does  not  do  this) 

(Indicate  minus  for  first  negative  row) 
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after  S stops:  Please  look  at  the  rest  of 

the  rows,  one  at  a time,  to 
see  if  they  add  anything  to 
what  you  know  about  the  rule. 
(If  not,  fill  in  the  same) 


Obtain  guess  at  row  13 
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Appendix  C 
Figure  8 
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Appendix  2 

INTERVIEW 

(E  may  supply  vocabulary  such  as  row,  position,  symbol,  and 
rule  if  S lacks  it) 

1)  How  did  you  go  about  figuring  out  what  the  rule  was? 

(ask  about  first  and  second  task  differences  and  differ- 
ences within  the  tasks) 

2)  What  did  the  positive  rows  tell  you? 

3)  What  did  the  negative  rows  tell  you? 

(ask  about  first  negative  on  each  task) 

4)  How  were  you  able  to  make  use  of  the  first  row? 

5)  How  did  you  use  the  three  response  categories,  I,  H , & ?? 

a)  What  did  you  mean  when  you  put  an  I? 

b)  (same  for  N) 

c)  (same  for  ?) 

d)  Did  you  always  put  ? unless  you  were  very  sure  it  was 

I or  N,  or  would  you  tend  to  put  I or  N even  though  you 
weren't  quite  sure? 

e)  Did  this  ehange  as  you  went  through  the  tasks? 

6)  How  hard  would  you  say  you  tried  to  do  these  tasks?  How 
involved  did  you  get  in  them? 

(a  lot,  moderately,  not  much) 
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7)  Which  of  the  tasks  was  harder? 

a)  Why? 

b)  Do  you  think  you  got  better  at  doing  this  as  you  went 
along? 

8)  Which  kind  of  row  gave  you  the  most  information? 
(Positive,  negative,  or  equal) 

9)  (Ask  about  the  reasoning  from  positive  rows  to  previous 
negative  rows  on  the  complex  task  (Task  1)) 

a)  (Ask  about  reporting  I because  symbols  remain  the  same 
in  positive  rows) 

10)  Is  there  any  special  experience  that  you've  had  that 
helped  you  do  this  task? 

a)  major  subject  studied  in  college? 

b)  math  or  logic  courses? 

11)  What  previous  experiments  have  you  been  in? 

(Check  for  deception  experiments) 
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Appendix  F 
Table  IX 


Summary  of  obtained  effects  significant  at  ? < .05  or  better 


Measure 

Obtained 

Effects 

Total  Correct 

IQ< 

Task<  AXIQ 

Task  x 

IQ 

Commission  Errors 

c 

Inforxaation  Given 

N in  I Errors 

IQ< 

* AXIQ 

I in  N Errors 

IQ< 

Commission  Errors 

c 

No  Information  Given 

I in  ? Errors 

IQ< 

N in  ? Errors 

Task< 

Omission  Errors 

? in  I Errors 

Task<  < 

Task  x 

IQ 

? in  N Errors 

Task< 

Key:  < and  > indicate  decreasing  and  increasing  errors 

respectively  as  the  independent  variable  Increases. 

< indicates  that  the  effect  pointed  to  is  a by 

product  of  the  one  pointed  from. 
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Appendix  G 


STATISTICAL  ANALYSIS  OF  DATA 
FOR  THE  SIX  ERROR  TYPES 
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Table  X 


MEAN 

HUMBER  OF  H/l 

ERRORS , 

WITH  STANDARD 

DEVIATION 

S , FOR 

THE  FOUR 

SUBJECT 

GROUPS 

OH  BOTH 

TASKS 

HiA 

LoA 

Task 

1 

2 

1 

2 

Hi  IQ 

M 

.43 

.28 

2. 14 

1.07 

.97 

.76 

1.07 

3.37 

4.01 

2.73 

LoIQ 

M 

3.00 

4.64 

1.43 

2.50 

2.89 

<T 

3.01 

5.17 

2.38 

4.38 

3.96 

M 

1.71 

2.46 

00 
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• 
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1.78 

c r 
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Table  XI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  (TYPE  III)  FOR  I/N  ERRORS 


Source 

d_f 

ms 

1 

Between  subjects 

(55) 

Anxiety  (A) 

1 

7.823 

Intelligence  (I) 

1 

65.423 

7.121  * 

A X I 

1 

7.000 

Error  between 

52 

9.187 

Within  subjects 

(56) 

Tasks  (T) 

1 

3.863 

2.699 

T X A 

1 

3.023 

2.122 

T X I 

1 

.966 

T X A X I 

1 

3.571 

2.495 

Error  within 

52 

1.431 

*P  < .05 
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Table  XII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  (TYPE  III)  FOR  I /?  ERRORS 


19.427  *** 


Within  subjects  (56) 


Tasks  (T) 

1 

3.884 

T X A 

1 

.058 

T X I 

1 

4.664 

T X A X I 

1 

3.175 

Error  within 

52 

11.908 

Source 

Between  subjects 
Anxiety  (A) 
Intelligence  (I) 
A X I 

Error  between 


af  ms 

(55) 

1 29.448 

1 694.297 

1 3.991 

52  35.737 


***p  < .001 
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Table  XIII 


MEAN 

NUMBER  OF  ?/N 

ERRORS , 

WITH 

STANDARD 

DEVIATIONS,  FOR 

THE  FOUR 

SUBJECT 

GROUPS  ON  BOTH 

TASKS 

HiA 

LoA 

Task 

1 

2 

1 

2 

Hi  IQ 

M 

1.28 

. 11 

2.28 

.00 

.91 

cr 

3.47 

.29 

2.97 

.00 

2.42 

LoIQ 

M 

1.07 

.63 

2.14 

.34 

1.04 

0 

1.21 

.50 

3.03 

.68 

1.78 
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1.17 

.37 

2.21 

.17 

tr 

2.55 

.48 

2.95 

.50 
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Table  XIV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  (TYPE  III)  FOR  ?/N  ERRORS 


Source 

df 

ms 

F 

Between  subjects 

(55) 

Anxiety  (A) 

1 

4.889 

Intelligence  (I) 

1 

.438 

A X I 

1 

.017 

Error  between 

52 

4.807 

Within  subjects 

(56) 

Tasks  (T) 

1 

56.858 

16.176 

T X A 

1 

10.689 

3.035 

T X I 

1 

2.580 

T X A X I 

1 

. 103 

Error  within 

52 

3.521 
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Table  XV 

MEAN  NUMBER  OF  N/?  ERRORS,  WITH  STANDARD  DEVIATIONS,  FOR 


THE  FOUR 

SUBJECT 

GROUPS 

ON  BOTH 

TASKS 

HiA 

LoA 

Task 

1 

2 

1 

2 

HilQ 

M 

2.36 

.33 

3.07 

.16 

1.47 

<r 

3.34 

1.22 

4.51 

.61 

3.08 

LoIQ 

M 

4.14 

1.84 

1.50 

.53 

2.00 

tr 

5.79 

3.33 

3.55 

1.08 

3.95 
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3.25 

1.08 

2.28 
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Table  XVI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  (TYPE  III)  FOR  N/?  ERRORS 


Source 

df 

as 

F 

Between  subjects 

(55) 

Anxiety  (A) 

1 

20.205 

2.278 

Intelligence  (I) 

1 

7.657 

A X I 

1 

35.439 

3.S95 

Error  between 

52 

8.869 

Within  subjects 

(56) 

Task  (T) 

1 

118.082 

8,387 

T X A 

1 

.370 

T X I 

1 

4.842 

T X A X I 

1 

8.578 

Error  within 

52 

14.079 
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Appendix  B 
Table  XVII 

FREQUENCY  OF  SUBJECTS  IN  EACH  SUBJECT  GROUP  WHO 
ATTAINED  EACH  OF  THE  CORRECT  CONCEPTS 

Hi  A Lo  A 


Task: 

1 

2 

1 

2 

Hi 

IQ 

No.  of 

Ss 

13 

13 

11 

14 

Lo 

IQ 

No.  of 
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6 

7 
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